
Cmd w^AtfCS For more than 12 years, Audiodiscs have 
consistently set the standards for the finest professional performance 
in instantaneous and master disc recording. Their flawless perfection, 
wide-range fretjuency response, extremely low surface noise at all di- 
ameters and complete freedom from humidity effects are just a few 
of the reasons why Audiodiscs are first choice with professional record- 
ists from coast to coast. They know from long experience that they 
can depend on Audio tor the consistent, uniform quality that is so 
essential in modern sound recording work. 

C l ll cimt Clp ^ Wherever professional-quality magnetic re- 
cordings are made, the trend is to Audiotape. That's because Audiotape 
is made by audio engineers for audio engineers — with the right com- 
bination of properties for finest performance in any tape recorder- 
Produced on Audio's highly specialized precision coating machines. 
Audiotape has achieved unequalled uniformity of output — plus maxi- 
mum output with minimum distortion at practical bias range. What's 
more, it's less sensitive to bias changes, has no audible low-frequency 
modulation noise, and is guaranteed splice-free in both 1250 and 2500 
ft. sizes, plastic base. In every respect. Audiotape meets the exacting 
standards of quality and performance which have characterized Audio- 
discs for more than a decade. 



Handbook on 
The Fundamentals 
of Magnetic Recording 

This completely new and up-to-the-minute tech- 
nical manual contains 50 pages of valuable in- 
formation on basic magnetic principles and 
tape performance. Professional recordists will 
find it extremely interesting and helpful — an 
important addition to their reference files. A 
request on your business letterhead will bring 
you a free copy by return mail. 
Write to Audio Devices, Dept. A3. 



dudloWm extends the ad- 
vantages of finest quality magnetic 
recording to motion picture and TV 
applications. Available in 16mm, 
17'/2mm and 35mni sizes. 



CI I i H lOpUOXntS are preci- 
sion matched recording and repro* 
ducing styli available in types and 
sizes to meet the precise requirements 
for every phase of disc recording work. 



AUDIO DEVICES, Inc. 

444 MADISON AVE., NEW YORK 22, N. Y. 
Export Dept.; 13 Eail 40th St., N«w York 16, N. Y, Cablti "ARLAB" 

Audtodiiet ate manufaclureii in the V.S.A. under 
exclusive Ucente from PYRAL, S,A.R.L., Pari* 
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COVER 

Ladd Haystead. publisher of Hi, with the Interview Amplifier described on page 
13. and the balance of the equipment used on his treks all over the United 
States in making short radio interviews with agricultural authorities. 
The amplifier mounts an RCA KB-2C microphone, and normally 
feeds the Magnecorder. Hi-fi Permoflux headphones complete 
his equipment — and also keep ears warm. 



RADIO MAGAZINES, INC., 342 MADISON AVE., NEW YORK 17, N. Y. 

AUDIO ENCmEEBma (tlUi rtditered D. 8. PtL 01.) Is publisbed montblr tt 10 HcGonni An., LtncutCT, Ft., br 
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1 rear, »6.00 tor 2 rean: elierhere »4.00 per fear. Sioile copies 36c. Printed In D. S. A. All right! raerred. Entire 
content! cop;rl|bt 1051 b7 ladlo Uaiasinei. Inc. Enured u Second Claes Hatter Februan 0, 1050 at tbe Post 
Office, Lancaater. Pa. under the Act of March 3. 1879. 
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llGHEST PERFORMANCE is assured when 
using Triad high-fidelity output trans- 
formers through the use of highest quality 
core material and interleaved windings of 
low resistance. LOW COST is maintained by 
use of mass produced die-stamped cases 
and flexible leads. Coils have a frequency 
response within 1 db from 30-15,000 
cycles; deliver full-rated output within 
3 db over entire frequency range. These 
transformers, having high open circuit 
Inductance and low leakage reactance, may 
be used in feedback circuits having as 
much as 30 db of neg. feedback. 



Cam pare these SpS'i^ificatiDnS' ifA Pricss 



Type Frl-arT 
No. impessnce 


S^tenflarY 
Irvfitdinte 


Dllplit 
WlitI 


List 
Price 


s.aitaoooc.T. 


4-8-16 




10.50 


S.}2« 8000 C.T. 


500/250/125 


15 


11.00 


S.33« 3000C.T. 


4-8-16 


n 


10.50 


USt 5000 C T. 


4-8-16 


St 


11.50 


S aSt 5000 C.T. 


Mll/250/125 


2V 


12.00 


$.}!« 9000 C.T 


t-tl6 


2* 


15.20 


S.]S« 9000 C T 


M<'250/125 


25' 


16.00 


S.40a 2500 C.1 


48- 16 


3e 


15.20 


mmaB t ^ 


4-8-16 


«9 


21.25 


^.^^rJ^^O 2000/4-8 
IVlb 500 


ig 


5.80 


iliWm. 1000/ 4816 
500/250 


20 


12.95 



These Triad Hlgh-Fldeiity Output Trans- 
formers afford a standard of perform- 
ance second only to Triad's "HS" Series. 

Write for Catalog 

TR-51 /SS^ 





2254 Sepulveda Blvd. 
Los Angeles 64, Calif. 



■ f ar- I., v. #ln' er* 
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HEADQUARTERS FOR 
SOUND EQUIPMENT 




MACNECORD 
RECORDER & AMPLIFIER 

Complete Systems from $564.00 




NEWCOMB 
AMPLIFIER 

Complete line of High Quality Amplifiers, 
from small single units to large rack 
installations 



r 




ELECTRO-VOICE SPEAKERS 
From $27.00 to $756.00 NET 
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RICHARD H. DORF' 



ONE OF THE MORE INTERESTING patents 
we have received recently is a novel 
distortion meter which differs appre- 
ciably from those commonly in use, al- 
tlioiigli one commercially available unit — 
the RCA 69A Distortion and Noise Meter 
—utilizes some of the same principles. It is 
a simple device and any reader who wants 
to see what it does should have little diffi- 
culty in selecting parts values and trying 
it in an hour or so. The inventor is Norman 
B. Saunders and the patent. No. 2,561,234, 
is assigned to the U. S. as represented by 
the Secretary of the Air Force. 

The principle is to take the two voltages, 
one representing the input to an amplifier 
and the other the output, invert the phase 
of one, than combine them and read the 
difference. If their waveforms are exactly 
similar (and the amplitudes alike) they 
should cancel and there should be no re- 
sultant voltage. If the amplifier has dis- 
tortion, the output waveform will not be 
like the input and when combining the two 
out of phase it will not be possible to obtain 
complete cancellation. The amplitude of the 
resultant voltage is a direct indication of 
the total distortion. 

The method takes into account about 
every kind of distortion that can exist, all 
in one lump, so it would be difficult to 
evaluate the resultant voltage in terms of a 
specific jiercentage of any kind of distortion, 
but in make final adjustments on a newly 
designed amplifier, or in comparing two 



* Audio Consultant, 255 IV. 84th St., New 
York 24. N. Y. 



amplifiers, the relative readings are good 
indications of over-all performance. 

There is one definite advantage to the 
method : the waveform of whatever gener- 
ator is used for the test is of no impor- 
tance — it does not affect the readings. In 
fact, this method would probably be one 
excellent way to evaluate transient distor- 
tion in terms of relative figures instead of 
oscilloscope-eye estimates. The trick would 
be to use a square wave for the test. The 
amplifier input wave (from the generator) 
would have nice, smooth tops, but if the 
amplifier output had clamped "ringing** 
waves across the square-wave tops the de- 
vice would be unable to produce complete 
outphasing and the difference reading 
would indicate how much of a damped 
oscillation was being created atop each 
wave. 

The circuit appears in Fig. ]. The origi- 
nal signal from the generator is fed to tlie 
amplifier under test, and in parallel to the 
generator signal input in Fig. I. The input 
stage V I is a cathode follower with a high- 
value cathode resistor R,, so its loading 
effect on generator or amplifier input is 
negligible. Because of the high value of Ri, 
the grid of V, is much too negative. It is 
therefore connected, through isolating re- 
sistor Rt, to voltage-divider Ri~Ri, across 
the B-supply ; Rs and Rt are so propor- 
tioned that the grid voltage is reduced to 
the correct value for bias. Ct is a heavy 
bypass across the lower section of the di- 
vider. 

The cathode-follower output is connected 
[Coiiliniied on page 4] 





JT 



Fig. 1 
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SOUND AKD RECDROING CO. 

1527 CHESTNUT ST, 
PHILA. 2, PA,- RI-a'B3fl8 
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mi* 



High Magnetic Saturation 

1^ High Permeability at very high 
Flux Densities 

^ High Value of Positive Magnetostriction 

Design Possibilities for Savings 
in Weight, Space and Materials 



Typical use of Permendur 
in the ADL ELECTROMAGNET 

■(*iRttiUR D. LITTLE, Inc.) 




PERMENDUR 
INTERCHANGEABLE 
POLE PIECES 



HEAVY SOLID LINE SHOWS PERMENDUR 
POLE PIECE WITH 1" DIAMCTCft FACE 
DOrrED LINE SHOWS PERMENDUR POLE 
PIECE WirH 11 ■ DIAMCTCR FACE 

COOLING FLUID LINE 




Sectional Detail of Yoke Half 



Permendur is available in Forgings, Castings, Hot-Rolled Bars and Plates 
to meet your design needs for form or shape. COyuZe -^^x^g^Mt^a^^S^ 

Manufactured under license arrangements with Western Electric Co. 




WAD 3929 



'fHE A rnold Engineering C ompany 



SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 
General Office & Plant: Marengo, Illinois 
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for OPTIMUM P.A. PERFORMANCE 

at moderate cost! 




Public Address Range 
Audio Transformers 

These famous Chicago "Sealed-in-Steel" 
Output Transformers are the choice of 
many leading makers of high-quality 
amplifiers. Unmatched for service in the 
Public Address range, they have a fre- 
quency response within .5 from 50 to 
10,000 cycles, and will deliver their full 
rated output over this entire range. 

Line and voice coil impedances used 
in the design of these output units are 
those recommended by RMA. All have 
tertiary windings to provide 10'/., inverse 

, OUTPUT TRANSFORMERS 



feedback. Output and matching drivers 
are fully enclosed in one-piece drawn- 
steel cases. Available in choice of two 
dependable constructions: with wire 
leads — at surprisingly modest cost; with 
solder lug terminals, at slightly higher 
cost. Order from your electronic parts 
distributor. Be sure to ask for Chicago 
P.A. Range Audio Transformers. 



Cotolog 
No. 


Typical 
Output Tutiel 


Clou 


Impedance 
Primary-Secandary 


Mox. D-C 
In Pri. 


Power Lilt 
Level Price 


PCO-80 
PSO-80 


P-P 6B4G's, 6L6's 
P-P 6V6's, 6L6's 


A' 
AB 


Prh 5,000 ohms CT 
Sec; 600 150 
* 16, 8, 4 ohms 


1 20 ma. 


20 
watts 


$12.10 

16.50 


PCO-150 
PSO-150 


P-P 6V6's, 6F6's 
P-P 6K6's 


AB 
AB> 


Pr!: 10,000 ohms CT 
Sec: 600/150' 
* 1 6, 8^ 4 ohms 


200 ma. 


15 
watts 


10.45 
14.85 


PCO-200 
PSO-200 


P-P 6L6's 

P-P Parallel 6V6's 


B 

AB^t 


Pri: 6,000 ohms CT 
Sec: 600/150/ 
* 1 6 '8 4 ohms 


250 ma. 


30 
watts 


13.75 
18.15 



DRIVER.TRANSFORMERS 



Catalog 
No. 


Typical 
Driver Tubes 


Primary 
Impedance 


Max. D-C 
In Pri. 


Ratio 
PrI./Vi Sec. 


Lilt 

Price 


PCD-10 
PSD-10 


P-P 6N7's, 6A6's, 
6J5's, 6C4's, etc. 


20,000 Ohms 
CT 


1 0 ma. 


3:1 


$5.50 
7.95 


PCD-25 
PSD-25 


P-P 6N7's, 6A6's, 
6J5's, 6C4's, etc. 


20,000 ohms 
CT 


25 ma. 


3:1 


5.20 
7.70 


PCD-100 
PSD-100 


P-P 6B4G's, 45's, 
2A3's, 6L6's, etc. 


5,000/10,000 
ohms CT 


100 ma. 


5:1 


9.35 
13.20 



* Has tertiary winding to provide 10% inverse feedback. t for low distortion, use fixed bias. 

Wrife for "NEW IQUIPMINT" TRANSFORMER Catalog 

The units described above are typical of CHICAGO'S New Equipment line 
featuring engineering that sets the transformer trend in circuit design. Get 
the full facts on the complete line now. Check the features, check the quality. 
% Check the price: see how little more these tougher, better units cost. Write 
^ for your free copy of the CHICAGO New Equipment line Catalog today. 



CHICAGO TRANSFORMER 

DIVISION Of ESSEX W/RE CORPORAT/pN 



3501 ADDISON STREET • CHICAGO 18, ILLINOIS' 





AUDIO PATENTS 

[from fage 2\ 

to tlie gi id of Vi, a straight, cathode-biased 
{Ri and Ci) voltage-ampMfier stage. Cj is 
a small compensating caiiacitor which off- 
sets the grid-cathode iiitei electrode capaci- 
tance of V, to maintain frequency linearity. 
Ct is a d.c. hlockiiiR capacitor and Rt a 
high-resistance grid leak. 

The plate a.c. output of V- is fed to the 
grid of Vs without a hlocking capacitor. 
V' is a second catltode-follower with a 
high-\aluc cathode resistor R:t to keep the 
gain np and to make for a high input im- 
pedance. There is, of coiiise, a d.c. drop 
across A' tlie residting positive voltage 
offsets the high negative Itias imparted hy 
the high-resistance of Rn to give Vi the 
correct bias. To iielp the linearity of this 
three-tulic amplifier some feedback is taken 
from the catliode of Vi through Rs to the 
grid circuit of 

Xote that there is one phase reversal 
between the input of the amplifier and the 
cathode of 'A. When the alternation of sig- 
nal on the grid of Vi is positive, the cathode 
of Vi is positive, as is also the grid of Vi. 
The plate of V, and the grid of V, are 
negative, and so is the cathode of Fj. 

J'l is a functionally separate single-stage 
cathode-follower amplifier, to the grid of 
which is fed the signal from the output of 
tlie amplifier under test. Like Vi and V , its 
cathode resistor Ri, has a high value and 
positive voltage for a resultant correct grid 
biiis is obtained from the voltage divider 
Ri-Ri through isolation resistor K,,. 

.\'ow we have both signals — generator 
output and tested amplifier output — appear- 
ing on the two cathode-followers V$ and V,, 
in opposing phase and without any addi- 
tional distortion added hy the insti umeiit of 
I'ig. 1. If the amplitudes and waveforms at 
these points are exactly ecpial and we can- 
nect the two cathodes with Ris, Rn, and 
Rii, we can connect an a.c. vactiuiii-tnbe 
voltmeter as indicated and, by setting the 
slider on Rn to the ex,tct center point, ob- 
tain a zero reading. Even if the amplitudes 
are not etpial we can obtain a zero reading 
by arljnsting the position of the Rit slider 
in the direction of the weaker-signal tube. 

If the waveforms are not alike, however, 
no zero can be reached. The minimuni 
voltage which can be obtained for tlie best 
position of the slider indicates in compara- 
tive terms how nnich waveform difference 

j exists — that is, how much distortion has 
been added to the signal by the amplifier 
under test. For convenience, the two signals 
sliotild he presented at roughly the same 
amplitude so that Rn can be made small 
with respect to Rn and Ru for ease in 

I making hue adjustments. If, in actual prac- 

I tice. it turns out that the voltmeter read- 
ings are too low for convenience with usual 
values of distortion, a stage or two of am- 

1 plification can be placed between the sliiler 

' of Rn and the meter. 

It seems obvious from reading the patent 
that the inventor did not work with audio 
amplifiers specifically in mind — he seems to 
have been interested in nieasnring distortion 
in amplifiers carrying sawtooth waves. 
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(EniTOk's Note: It would seem that it 
would be necessary to provide means for 
making a finer balance of phase than is 
herein provided, and it is doubtful if this 
circuit will be of much advantage in making 
tests on audio et|uipment. The reader is 
referred to the RCA 69A Distortion and 
Noise Meter for a workable circuit of this 
type for audio use.) 

Bass-Treble Tone Control 

Ronald A. Makcpicce is the originator 
of the equalizer circuit which appears in 
Fig. 2. The patent is numbered i.559.98S 
and is assigned to Northern Klectric Com- 
pany of Canada. 

The purpose of the device is to allow 
smooth adustment of both boost and attenu- 
ation of treble and bass with two controls. 




Fig. 2 

According to the inventor, bass can be 
brought up (tr down 12 db and treble can 
be raised 15 db and depressed 12 at 10 kc. 

The i'r-i' circuit is essentially a simple 
two-stage voltage amplifier. There is. how- 
ever, a feedback loop between the plate of 
Vi and the cathode of /''i (at the junction 
between the two cathode resistors). Bass 
feedback is through part of the 2-mcg. bass 
potentiometer and tiie left 0.1-f.if capacitor. 
As the potentiometer arm is moved to the 
left, bass fed through the capacitor and the 
two 0.22-mc'g. resistors to the catho<le of Ki 
is increased, so that the over-all bass re- 
sponse goes down. As the arm is moved to 
the right, feedback of bass is decreased and 
more signal passes through the right O.I-fif 
capacitor to the output. 

Treble passes through the O.I-fif capaci- 
tor, the 2-meg. treble potentiometer, and the 
500-M-fif capacitor, thence through one of 
the 0.22-meg. resistors to the i'l cathode. 
The potentiometer arm is grounded. As it 
is moved left the signal path to the K/ 
cathode is more nearly grounded so that 
highs in the feedl>ack path are bypassed 
and over-all treble response is up. When 
the arm is moved to the right the plate 
of /^» is byi>assed to ground for treble and 
resix)nse falls off. 

The resistor l)etwccn the output point and 
ground is the following stage grid resistor. 
The values shown are those given in the 
patent. Values for other comi)onents may 
be chosen in accordance with standard 
practice for voltage amplifiers. 

A copy of any patent may be had by 
sending 25 cents, along with the correct 
number of the patent, to the Commissioner 
of Patents, Washington 25, U. C. 
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MAGMECOROER 




oRlclai .Marine Corps riioto 



FOR FIDELITY AND DEPENDABILITY 

...on the beoch-head 

. . . for the broadcast ^ 

Going in for a landing with the Marines takes 
rugged dependability. Magnecord tape recorders 
meet this requirement and provide split-second- 
precision recording on the beach-head. Serving all 
over the world in vital communication assignments, 
Magnecorders undergo the severest conditions and 
still continue to record with high fidelity right at 
the moment they are needed. 

At KIRO, Seattle, Wash., delayed programs and 
"on location" remotes are handled with complete 
confidence since Magnecorders were installed. In 
the field or at the station, Magnecord professional 
tape recorders are the first choice of radio engi- 
neers everywhere. 




FEATURES 




PT7 occommodotet 
1 0 '/i " reels ond offers 
3 heods, positive 
timing ond bushbut- 
ton control. PT7 
shown in complete 
console model is 
ovoiloble for port- 
able or rock mount. 




FLEXIBILITY 

In rock or console, or 
in its reolly portoble 
coses, the Mognecorder 
will suit every purpose. 
PT6 is ovoiloble with 
3 speeds (3%", 7'/,", 
1 5") if preferred. 



PT63 shown in rock 
mount offers three 
heads toerose, record, 
and ploy bock to 
monitor from the tope 
while recording. 




WRITE FOR NEW CATALOG 



INC. 360 N. Michigan Av«nue 
Chicago 1, III., Dept. A-12 



Send tne latest catalog of Magnecord Equipment 



Ciry_ 



.. Zone... 
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Here's why those in the know 



— demand 



Long rubber bushing 
lines clamp and shell. 
Serves as cable relief, 
gives better insulation. 



Molded rubber sleeve for moisture 
seal. Protects cable entry. 

Flat top of steel shell assures 
correct polarization with 
finger touch action. 




CANNON 

PLUGS 



New type thumb latch 
lock gives smooth 
action in or out. 



Both socket and pin 
contacts machined from 
solid brass, gold plated. 
Hand tinned solder cups. 



Rubber cushion at mating face improves 
moisture protection and insulation. 



Spring'loaded insert retainers provide | 
easy insert removal. 



The Cannon Electric UA Plug was designed to 
answer the R. M. A. request for the ideal audio 
plug. It is the ultimate in a quick disconnect for 
low level sound and related circuits. Incorporat- 
ing a wealth of design and construction know- 
how resulting from Cannon's many years of 
pioneering in this field, the Type "UA" Series 
typifies the close attention to important detail 
that distinguishes every type of Cannon Plug — 
the world's most complete line. The UA Series 
is sold through selected franchise distributors. 
Engineering bulletins sent free on request. 




The Cannon UA Series consists of 2 plug types a. } 

receptacles, all having 3 gold-plated contacts for 1} p 

service. Socket contacts are full-floating. The ' 'G "' co .1 

engages first, breaks last for "no noise" groundir >r 
shielding purposes. 

CANNON ELECTRI C 

Since i 15 

CANNON ELECTRIC COMPANY, LOS ANGELES 31, CALIFORMIA 

Factories in Los Angeles, Toronto, New Haven. Representatives in principal c ties. 
Address inquiries to Cannon Electric Company, Department L-109, p. 0. Bo 7S. 
Lincoln Heights Station, Los Angeles 31, California. 
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LETTERS 

More Butter, Anybody? 

Sir: 

More butter on the popcorn. 

The "popcorn" in tliis case is the fare 
(Hslicd out to the audio experimenter — it has 
been lacl<ing a lot of butter lately. As my 
interests lie entirely in how a residence 
music system may sound better, I resent 
being fed a steady diet of high-type engi- 
neering. 

The slide-rule boys like to dive off the 
theoretical springboard into the really deep 
problems, but of late I've found myself be- 
wildered by a maze of mathematical for- 
mulas that would do credit to an Einstein. 
Can't you cater a little less to the slip-stick 
kids by slanting the math towards the guy 
that is awed by it all? 

Please, a little more butter on my pop- 
corn. 

Morgan Kennedy, Jr., 
1 6 Monroe Street, 
New York 2, N. Y. 

(We do try to keep a balance— but we're 
working on the more-butter angle. Ed.) 

Pickup Tracking 

Sir: 

I am unable to play LP's on my changer 
with the recommended stylus pressure as 
the needle runs to the center of the record. 
Recently I have had trouble on 45's which 
may nican that the effect increases with 
wearing of styli and records. In general, 
the difficulty appears to increase with rec- 
ord size, being worst on 12-in. LP's. I tried 
inclining the turntable in such a way as 
to improve tracking but with little effect at 
reasonable angles. A counterbalance spring, 
as I see it, should be in the form of a toggle 
so as to decrease the force as the center of 
the record is approached, if my observa- 
tions are correct. 

However, there is a question as to 
whether the user of supposedly top-quality 
e(|uipment should have to resort to such 
makeshift arrangements. I am afraid rec- 
ord changer manufacturers have gone too 
far in reducing size and shortening pickup 
arms. I am sending copies of this letter to 
the inaiuifacturers and hope to get their 
comments. 

Ben Sinnnrions, Jr., 

215 E. 5th St., 

Long Beach, Mississippi 

Problems for Custom Builders 

Sir: 

\\ liy doesn't someone solve Aunt Min- 
nie's problem? She yields to nobody in the 
enjoyment of music, and she just loves to 
listen to that three-way speaker give out 
with the tubas and triangles. But run the 
monster her.self? No!!! 

She tried it once— after taking a concen- 
trated course in controls — and tliat's when 
the little rubber wheels on the changer de- 
veloped flat spots, and came down with 
the "wows." She thought the main power 
switch turned everything off. 

This is only one facet of the growing 
traffic problem arising from the multiplicity 
of power and audio circuits that must be 
controlled in many residential systems. 
Consider an average system. The radio 
tuner, the turntable, and the amplifier each 
have their own power switches. One must 
select radio or records as the source of 
sound. 

It is true that most of this can be ac- 
complished by one switch having an "off" 
[Conlintied on page 8] 
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^-'-^ADIO CRAFTSMEN RC-l 
TiiNiM TUNER with Built-in Preampiilier 

Compensoled (or G.E., Pickering -"d crys- 
,ol phono corlridges. Con.muou>ly vonoble 
boss ond ireble controls with flol response 
'rom 20 to 20,000 cycles. Automolic fre- 
quency control entirely a 
eliminates station drift. |^| 

RC-2 Wide Range Amplifier 

-.10 AM-fM tuner, or any high 
So watts output with less thon 




50 

Net 



companion unit , or the ^C'-O AM-fM tuner or any high 



|90 

I Net 



PERMOFLUX 

Royal Blue 
8" PM Speaker 

r Q 1 Tho macnirK 



NEW! 

^ Model A-800 
INPUT AMPLIFIER 

le compact unit is a four- 

...;.L • _ . / 




Here in one compact unit is _ ., 
stage preamplifier with inputs for 
fine wide-range phono cartridges 
,..,L „ ^_ c gi^j Collaro; 



-:^^:;or--''- 

48.00 



SUBJECT TO 
AUTHORIZED 
CHANCES 



Model 8T-8-1. The magnificent 
spTver that amazed visi^ars at. he 

^t;:.:r^r'^>^?°^-".'"tii 

^ 8" diameter, 8 ohm vo.ce cail. 

UNIVERSITY 

6201 12-inch 
Coaxial Speaker 

Full-range 25 watt caaxiol 
speaker, 45 to 15,000 CPS. 
Complete with 2000 cycle 
cro^s-over network and 
hTgh frequency attenuator. A 
wonderful buy! ^^1^ 



such as G.E., Pickering ai— 
radio tuner input and crystal car 
tridae. Has separate bass an 



tridge. Has separate bass and 
treble tone controls. Especially de' 
signed for high quality amplifier 
power stages, such ^ ^ 

as the famous 




50 

Net 



the famous ^ 
Williamson. W# Net 

UTC-WILLIAMSON Amplifier 

Incomporoble audio reproduction i 



-^r"^C-»'>-rai^.-:;;^:.:::^ona. 

sturdy 
^ . „,«oerW 



- ...^....c. Kits 

Incomporoble audio reproduction in an 
eosy-to-build style! Chassis ore drilled 
and punched for all components. Only 
UTC's famous linear stondord tronsform- 
ers used in audio section. Wired sample 
on demonstration in our Sound Deport- 
ment. Chassis JM JM ^ f\ 
and transformer ^A^l 
kit priced at Net 

Instruction m' 



441 

manual 250 



,,;;nhe roo-" °^ ; = sturdy """["iXarcld 

v;:;e:i^^fr^x^%n:^^<::e.on.;;; 

■„hed exter.ar. ,.,„g baarO, 



Todtond'ord-ore. 
KK-a for 8" 'P" 

Also ova 



,3,. each "d 
V each side, 



!• 3o.' across, >■ 

oi" high. ,31. 
,oWers. ■ „ across, 2-J 

«I,D avoiio" ^.^^M^^ 



le. 18.00 

,11.00 



Af/ equipmenf furnished for 
)05-'t20 Voiti. 60 cfcfes AC. 



operurion on )05-i20 voit^, 60 cfcfes 





85 CORTLANDT STREET, NEW YORK 7, N.Y. 

worth 4-331 1 
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MODEL 400 ■ A 

with 
Half-Track Head 
• 

MODEL 401-A 

uilh 
Full-Track Head 
• 

IS S 71/2 
InckM P*r S*c. 



Full REMOTE 
CONTROL 

Solenoid operated mech- 
anisms for all mechanical 
motions. 



llM 



UNIFORM RESPONSE . . 

at VA ins. per sec. 

LOW NOISE & DISTORTION LEVEL . . . 

signal-to-noise ratio over 55 db at 
either tape speed (as defined by 
NARTB). 

PUSH BUTTON OPERATION 

LONG LIFE . . . precision built. 

LOW MAINTENANCE . . . even with con- 
tinuous use. 



4 to 1 TAPE SAVING 

The valuable tape savine abil 
ity of Series 400 Recorders is 
clearly illustrated above — the 
young lady holds four reels 
which contain the identical pro- 
gram formerly requiring; the six- 
teen reels shown on table. No 
other recorder can give this re- 
m:irkable tape saving because 
no other recorder is capable of 
I5.000 cycle performance at IVi 
ins. per sec. on but half the 
width of the tape ! 

PORTABLE IN SINGLE CASE 
er for RACK MOUNTING 



PERFORMANCE . 



, beyond comparison I 




Published specifications of Ampex Recorders are conservative as 
these typical check-out graphs on Series 400 show. Ampex check- 
outs always exceed guaranteed performance but even the guaranteed 
performance is sufficient to make Ampex the world's finest recorder I 

INTERCHANGEABILITY OF TAPES - - - another unrivalled supe- 
riority of Ampex- This means that recordings made on any Ampex 
can be played back on any other Ampex (ot like speed) with iden- 
tical high fidelity and timin.g- 



I ASK FOK BULLETIN A-2n 



. . . gives complete description and 
specifications of the Series 400 
Ampex Magnetic Tape Recorders. 



AMPIX ILICTRIC CORPORATION 

Redwood City, California 





position, but that solution introduces an 
cmbarrassiTicut of power switches. Even 
with individual switches on the various 
iniits, there is the main switch — the only 
one that must be "on" if the system is to 
work at all — out of sight in the turntable 
drawer. Let someone unthinkingly turn off 
either of the others, though, and we are 
sure to miss the first few bars of the music, 
come the next Toscanini broadcast. 

It is beside the point to observe that 
there are other types of record changers 
available, or that a transcription turntable 
ought to be used instead. A more general 
solution is needed, because we have been 
considering here only the simplest form of 
the problem. If there is a TV set and a 
good amplifier anywhere in the same room, 
the chances are that the two are destined 
to get better acf|uaintcd in an a.f. sense. 
Xow add a tape playback unit or a tape 
recorder and where do we stand? This 
reader, at least, isn't far ahead of .'\unt 
Minnie. If others have explored this sub- 
ject, it would be interesting to know the 
results. 

Richard K. Snively, 
Planned Productions, Inc., 
250 Park Ave., 
New York 17, N. Y. 

English Audio — Version II 

Sir: 

1 have just been reading the most recent 
".-\udio in England" by H. A. Hartley in 
the October issue, and woidd like to cite 
the following in evidence that many of the 
statements made arc not in accordance with 
fact: 

Tki.evision — He makes out that British 
television is almost limited to the 12-in. 
tube due to lack of enterprise, w'hcreas the 
main reason for the limitation of size is 
the purchase tax of <Jn-2/i'Jc which makes 
ectuipment with bigger tubes too expensive 
for the average buyer. There are plenty of 
sets which are fitted with 15- or 16-in. 
tulws. and several firms, such as Mullard 
and Decca. offer projection types with quite 
large screens. 

B.B.C. — The average transmission of mu- 
sic is of excellent quality. Most audiophiles 
prefer the quality to commercial recordings 
because of its excellent transient response, 
which is often of far more importance than 
mere frequency response. 

Audio — Wright and Weaire may not 
have reproduced an oboe with their tape 
recorder, but they did install a piaiio which 
visitors could play and then listen to an 
immediate playback through the recording 
and reproducing equipirient. Those Ameri- 
cans (all six of them) who have read my 
latest book "Pianos. Pianists, and Sonics," 
will agree with me — I am sure — that re- 
cording and reproducing the piano is a far 
more stringent test than the oboe. I think 
Wright and Weaire deserve full marks for 
their enterprise. In another direction. Cecil 
Watts has recorded bird songs (for Cam- 
bridge University) and grasshopper vibra- 
tions at frequencies up to 20,(K)0 cps with 
such realism that when produced on a suit- 
able h.f. loudspeaker the females of the spe- 
cies respond to the call. 

Co-axial Speakkrs — It was stated that 
we have no models of the concentric 
tweeter-wtxjfer type. In point of fact these 
models are made here by Parmeko and 
Tannoy, and the W. B. Duplex is of similar 
design. Goodmans produce a free-edge unit 
with a very wide response. While 1 have no 
wish to blow the trumpet on behalf of my 
competitors. 1 think it is unfair to ignore 
the special types of speakers made by Good- 
man and by W. B. in addition to their 
"mass-produced" models. 

\Con\inttcd on page 52\ 
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Perfect tracking of records and virtual elimina- 
tion of tone arm resonances are only two 
advantages of this versatile, specially-designed 
arm — the finest yet developed! It satisfies every 
requirement of LP reproduction, permits instant 
changing from 78 r.p.m. to LP (micro-groove) or 



45 r.p.m., and assures correct stylus pressure 
automatically. GE or Pickering magnetic pickup 
cartridges are interchangeable and slip into place 
quickly and easily. Maintains perfect contact with 
bad records, accommodates records up to 16" 
in diameter. 




106-SP Transcription Arm — 

Assures fidelity of tone for every speed record. 
Three cartridge slides furnished enable GE 1-mil, 
21/2 or 3-mil, or Pickering cartridges to be slipped 
into position instantly, with no tools or solder. 
Low vertical inertia, precisely adjustable stylus 
pressure. 




Gray Equalizers — 

Used as standard professional equipment by leading 
broadcast stations, these specially-designed equal- 
izers assure highest tonal quality . . . new record 
reproduction from old records . . . constant velocity 
frequency response for conventional or LP records. 
Uses GE or Pickering cartridges. 



Please write for bulletin RA-12. describing the above equipment. 



GRAY RESEARCH 




"^nd Development Co., Inc., 16 Arbor St., HarHord I, Conn. President 

DivUion of The Gray ManufactubnG Company— Originators of flie Gray Teleplione Pay Station and the Gray Audograph 
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EDITOR'S REPORT 



AUDIO IN AMERICA, 1951 

THE YEAR 1951 has seen a great growtli in tlie general 
acceptance of Audio as a requisite for good living. 
Music — evidenced by the popularity of pianos as 
home furnishings and instruments of entertainment, by 
early piionographs, and more recently by tiie radio-piio- 
nograph combination — has always had its place in the 
home. But people are gradually learning that it is no 
longer necessary fo the phonograph to sound as it did 
in 1913. The concert hall can now be brought directly 
into the home by way of recorded music — if the listener 
really wants high quality. 

The December issue of House and Garden brings to 
tiie lay home an idea of what can be expected, and how 
to go about getting superlative musical quality into the 
liome — without the need for pseudo-styled caliinets 
wiiich have offended decorators and discerning home- 
makers for years. House and Garden has devoted no 
less than twenty pages to music in the home — ten to 
that from electronic sources, and ten to the traditional 
music-makers. Naturally, we of M are pleased because 
of our small part in assembling the information about 
electronic reproduction of music, but above and beyond 
a personal satisfaction, we are pleased that the torch we 
have been carrying has finally set fire to something. 

For those of our readers who may have met with re- 
sistance or downright opposition from the chairman of 
the board of home directors, we suggest that a copy of 
the December issue oi H & G he: left surreptitiously in 
a ])roniinent place in the home. It may be that the de- 
sired new amplifier, record player, speaker housing, or 
even the tape recorder may show up, come the 25th, or 
at least the resistance may become zero or slightly nega- 
tive. Try it and see. 



THE AUDIO FAIR, 1951 

The Deceniljer lulitor's Report would be amiss if the 
most recent Audio Fair were not mentioned, and this 
year shall be no exception. With its third appearance 
at Hotel N'ew Yorker, the Fair has taken off its overalls 
and donned at least a business suit, if not yet tails. More 
and more of the exhibitors tried acoustic treatment of 
their rooms this year, and the general sound level was 
somewhat more normal, in spite of the opinion of a Mid- 
west reader who probal)ly did not attend either of the 
first two Fairs. This reader, an M.D., thinks that if 
sjx^akers "were played at a lower volume a greater ap- 
preciation would l)e enjoyed by many people, especially 
the women folks." He opines further that "of course, 
loud vokime doesn't bother me as I don't mind it but it 
sort of drives the family out." 

All right- —we agree. And we submit further that if 
we heard perfect repro<luction under demonstration 
conditions we would not be satisfied. It is only by boost- 
ing liass, treble, and over-all volmne that we succeed in 
creating an impression, even tliough the residting sound 
may not lie anytliing we would want to live with in the 
home week after week. 

Hut — if the impression is created, and if the equip- 
ment is capable of providing too much volume, too 
much bass, and too much treble, the ultimate user can 
choose as much as he wishes and be satisfied. Sooner or 
later he will arrive at a l)alance and level which is some- 
what realistic. The important thing is to create the im- 
pression in his mind — to make him realize that better 
sound can be his if he wants it. After that, nature will 
take its course. 

With that thought, we leave you with one last word 
for this year — 



from all nf m Xn all nf gnu 
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"NO WORRIES ABOUT LEVEL CHANGES 
WITH 'SCOTCH' SOUND RECORDING TAPE" 



Says Glenn Flynn, AssL Chief Engineer, Station WOW, Omalia, Neb, 

"You're always sure of uniform output when you're 
using 'Scotch' Sound Recording Tape," says Mr. 
Flynn. "Thanks to its unvarying coating you can 



switch from reel to reel without worrying about level 
changes." Flynn is shown with the recording equip- 
ment he used on WOW's recent East Coast Farm 
Study Tour, a 6000-mile tour of farming areas taken 
by a large group of Nebraska farmers. 





FIVE RECORDED INTERVIEWS daily were 
made by Mai Hansen during WOW's 
Farm Study Tour. The recordings were 
air-mailed to the studio for broadcast on 
WOW*s daily Farm Service Reporter 
program. "Scotch'* Sound Recording 
Tape captures every sound, reproduces 
*it with a fidelity unmatched by any 
other recording medium. 



SMOOTHLY-PACED PROGRAMS are guar- 
anteed, production problems sim^ified 
with "Scotch" Sound Recording Tape. 
Changes can be made and dubbed in 
without re-assembling the entire cast; 
shows can be recorded a portion at a 
time; fluffs and miscues can be edited 
out; recordings can be lifted from tape to 
tape without noticeable loss of quality. 



EIGHTY 3M SOUND ENGINEERS in the 

field — backed by 20 technical experts in 
the3M laboratories — stand ready to give 
you technical assistance with any re- 
cording problem you may have. Call 
your local 3M Service Representative, 
or write us direct: Dept. AE-121, Min- 
nesota Mining & Mfg. Co., St. Paul 6, 
Minn. No obligation, of course. 



"SCOTCH" SOUND RECORDING TAPE GIVES 
YOU THESE EXTRA CONSTRUCTION FEATURES 

• REEL TO REEL UNIFORMITY — controlled coating as- 
sures consistent output. 

• THINNER CONSTRUCTION— resists temperature and 
humidity changes. 

• NO CURLING OR CUPPING — tape lies flat on record- 
ing head unaffected by humidity. 

• UNIFORM TAPE SURFACE— no "dropouts" on re- 
cordings due to surface irregularities. 

• LONGER TAPE LIFE — special lubricating process reduces 
friction. 

■ GREATER SENSITIVITY— more output on your present 
machine setting. 




IMPORTANT: There's more than one brand of sound recording 
tape. Insist on the "SCOTCH" brand, the lubricated tape that 
gives matchless fidelity, clarity of reproduction, freedom from 
distortion. Used by all major networks and for master re- 
cording by record companies. 

The term "SCOTCH" and (he plaid design are reiiistered trademarks for Sound Recording Tape made in U.S.A. by MINNESOTA MINING & MFG. CO., 
St. Paul 6. Minn. — also makers of "Scotch" Brand Pressure-sensitive Tai>ea, "Underscal" Rubberized Coating, "Scotchlite" Reflective Sheeting, "Safety-Walk" 
Non^Slip Surfacing, "3M" Abrasives, "3M" Adhesives. General Export: Minn. Mining & Mfg. Co., International Division, 270 Park Avenue, New York 17, N.Y. 
Id Canada: Minn. Mining & Mfg. of Canada, Ltd., London, Canada. 
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They're headed for 



new frontiers 




At the I,ahoratoriea' school for commuiiicatioitg di rciopmc 
training, the citrrtciilum includes electronics, oscHlationt, 
and waves, switching and transmission. Each subject is di- 
rectly keyed to the latest fields of telephone research. 



Each year llie Bell System seh-cis Iiiiii(lre<ls of 
engineering gradiKiles from technical schools, to 
find the answers to eonnnunical ions prolilenis 
llirouf:li the iii)pliealion of science and tech- 
nology. A speciheally qnalihed group joins Bell 
Laboratories to develop loniorrow'.s telephone 
system — also, in the present eniertreney, more 
powerful electronic (lev icesfor lliearmedferviees. 
< Thev come — thanks to the competence of our 
nation's educators— with an excellent ^lounding 
in fundanicnials. To equip iheni still further, the 
Laboratories operate a school at graduate level 
for advaiicf d connnunicat ions, 



The new men receive an intensive course in 
the latest theory and lcchni<pies. At the same 
lime they take their places as members of the 
Technical Slalf doing responsible work which, 
with their classroom instruction, reveals where 
they can make the most of their aptitudes. 

More than ever America's future nnist depend 
on men and women who are trained to think far 
ahead in technology wlietlier for tomorrow's 
telephones or national defemie. By helping them. 
Bell Telephone Laboratories help make Amer- 
ica's telephone system the world's bcHt. help the 
armed forces keep our country strong. 



BELL TELEPHONE LABORATORIES 

Exploring and inventing, devising and perfecting, for continued improvements and economies in felephone service. 
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The Interview 
Amplifier 



C. C. McPROUD 

Design and construction of a small amplifier intended 
for use with a standard tape recorder for one specific 
use — interviews. 



SOME M0N'T7is AGO it became neces- 
sary to instruct a non-technical 
writer and radio commentator in the 
intricacies of operating a standard tape 
recorder. It was planned to use this 
recorder to interview agricultural au- 
thorities throughout the country on sub- 
jects of interest to the farmer for later 
broadcasting. This individual happens 
to be the publisher of 7^ — one Ladd 
Haystead, who in his more lucrative 
moments serves as counselor to the 
Committee on Agriculture of the Amer- 
ican Petroleum Institute, in addition to 
handling public relations work for a 
number of other important clients. 

Mr. Haystead — ^an outstanding au- 
thority on agriculture — is a complete 
stranger to electronic devices. His pre- 
occupation with the mechanics of main- 
taining a satisfactory recording level, 
operating the necessary controls and 
push switches, and watching the VU 
meter, detracted from his role as inter- 
viewer to the extent that he was almost 
unable to "draw out" his speaker, usu- 
ally a man not familiar with the micro- 
phone. Since the equipment was to be 
used for only one purpose, it seemed de- 
sirable to arrange a unit which served 
essentially as an enlarged microphone 
stand, yet incorporated the amplifier, the 
VU meter, a gain control, and as few 
other controls as possible. 



Fig. 1. External view 
of the amplifier unit 
with attached micro- 
phone on ball-and- 
socket swivel head. 



The equipment to be described fulfills 
these requirements satisfactorily. In- 
cluding tlie recorder mechanism, it is 
still too large for convenience, but it is 
capable of producing high-quality tapes 
which are dubbed to disc masters, 
pressed, iind heard over some 325 sta- 
tions. In addition to providing an easily- 
controlled amplifier unit, the device is 
so arranged that it is relatively im- 
possible to make any mistakes in inter- 
connecting the three separate units. 

Uni:s of System 

The basic equipment consists of a 
standard tape recorder, without any 
modifications. This unit — a Magnecord 
PT6-AH — is in wide use throughout 
the country, and in case of failure of any 
kind, it was thought that the nearest 
broadcast station could serve as a re- 
pair center. To date the only trouble 





I 



Fig. 2. The carrying 
case provides space 
for power supply, am- 
plifier, tape reels, 
monitor phone, etc. 



encountered is the loosening of the 
function switch knob — which was duly 
tightened at a Santa Fe, New Mexico, 
station. The amplifier consists of three 
stages, the VU meter, and switching 
to permit recording or playback. A 
Magnecord equalizer is used for re- 
cording, and the playback equalization 
is incorporated in the first stage of the 
iimplifier in a manner almost identical 
to the amplifier normally used with the 
Magnecorder. Since the recorder is used 
only at the 73^-in. speed, the equalizer 
is "permanently" mounted in the ampli- 
fier case. The function switch arranges 
the circuits for the desired operation ; 
for recording, the microphone is con- 
nected to the input transformer, the out- 
put is fed through the equalizer to the 
tape head, the VU meter is connected 
across a part of the output winding, and 
the speaker is disconnected. For play- 
back, the VU meter is disconnected, the 
head is connected to the input trans- 
former, the frequency response is modi- 
fied to provide the necessary bass boost, 
and the speaker is turned on. 

Physically, the amplifier is mounted 
in a cabinet 9 in. wide. 6 in. deep, and 
5 in. high, furnished as a standard unit 
by The Langevin Co. The KCA ribbon 
microphone, type KB-2C, is mounted 
on a ball-and-socket joint originally in- 
tended as a swivel head for a camera 
tripod, but modified somewhat for this 
purpose. When in use, the microphone 
ii raised to an upright position; for 
carrying, it is folded down against the 
case and held secure by the drawstring 
of a small velvet bag being tied to the 
case handle. The carrying case for the 
iimplifier contains the power supply. 
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space for the amplifier unit, and a com- 
partment for several reels of tape, the 
monitor headphones, and a stop watch. 
Figure 1 shows the amplifier unit in op- 
erating position, and Fig. 2 shows two 
views of the carrying case. The speaker 
is built into the power supply box, and 
the grille in the end of the case protects 
the cone from damage. The cabling con- 
sists of a short lead from the micro- 
phone to the amplifier, a lead from the 
amplifier to the recorder, and power 
cables from both recorder and amplifier. 
Power is furnished from 115-volt a.c. 
lines. 

Electronic Requirements 

In the record position, the amplifier 
was required to have adequate gain to 
work from the microphone. Since the 
recording head is specified as having 
an impedance of 60 ohms, it was most 
convenient to use the microphone 
strapped for 50 ohms output, and to 
use a 30 to 50-ohm winding on the in- 
put transformer. The output imped- 
ance designed to feed the Magnecord 
equalizer and the head is 500 ohms and 
the necessary recording equalization is 
most readily obtained from a standard 
equalizer, which can be changed from 



one speed to another without too much 
trouble in case such a change becomes 
necessary. It is not expected that such a 
change will be made in the field, and 
neither the extra equalizer nor the 15-in.- 
per-sec. capstan and idler roller is carried 
with the equipment. 

For playback, the input impedance re- 
mains at 50 ohms, a satisfactory match 
for the 60-ohm head. The gain needed 
for playback is of the same order of 
magnitude as that for recording, but the 
low end must be boosted appreciably. 
This boost is about 20 db from 1000 
cps to 100, following the 6 db octave 
slope. The speaker used has a voice-coil 
impedance of 3.2 ohms, and it is fed from 
a 2-ohni tap on the output secondary. 

Since there is no need for using the 
amplifier as a public-address system, the 
function switch has only two positions — 
record and playback. In either position, 
all circuit switching is accomplished 
with one operation. No provision is 
made to indicate on the amplifier panel 
as to whether or not the recorder is 
turning, since it is normally used in the 
same room with the amplifier — usually 
within six or eight feet of the amplifier. 
The standard VU meter is connected 
across a portion of the output second- 



Li Cl 




COMMON 



Fig. 4. Schematic of high-frequency equalizer 
used for recording. Low-frequency equalization, 
provided In amplifier, is used for playback. 

ary to give the correct indication with- 
out the use of any multiplier. 

The power supply provides the neces- 
sary plate and filament voltages for the 
amplifier as well as for the bias oscillator 
in the recorder case. The function switch 
feeds voltage to the bias oscillator only 
in the record position. Separate filter 
circuits in the power supply provide 
adequate isolation and improve regula- 
tion of the amplifier voltage in the two 
conditions of operation. 

Amplifier Design 

The amplifier is of straightforward 
design, being simplified from the basic 
Magnecord PT6-J amplifier unit. Less 
power is required than is provided by 
the original unit, so the output stage 
is a single 6V6. It is driven by a 6J7 
with the gain control in its grid circuit, 
while the first stage is a low-noise pen- 
tode, the 5879. The over-all schematic 
of amplifier and power supply is shown 
in Fig. 3. 

By measurements on the original am- 
plifier provided by the manufacturers 
of the recorder, it was observed that 
when the VU meter indicated "zero" 
level, a 3.0-volt signal was supplied to 
the input terminals of the equalizer, with 
a response curve which was essentially 
flat to that point. The required equal- 
ization — of the high end only — is fur- 
nished by the fixed equalizer, having a 
constant-impedance configuration, as 
shown in Fig. 4. The equalizer consists 
of a series resonant circuit and a parallel 
resonant circuit combined with three re- 
sistors to fix the amount of equalization, 
which is of the order of 22 db. The 
equalizer is followed by the "constant- 
current" resistor of 620 ohms, and the 
entire unit is encased in a housing with 
a 6-pin plug in the base. To isolate the 
output tube from the equalizer, an 8-db 
pad was inserted between the trans- 
former and the equalizer socket. 

The output transformer used is pro- 
vided with taps at impedances of 8, 15, 
and 500 ohms. Between the 8 and 15- 
ohm taps, the impedance is 2 ohms. To 
simplify the switching, the 8-ohm tap 
is grounded, and the VU meter is con- 
nected from the "0" tap to the 15-ohm 
tap, using the conventional 3900-ohm 
resistor between the transformer and 
the meter to preserve ballistic action. 

Checking the calculations, it is seen 
that at zero on the meter, 3.0 volts 
should be applied to the input terminals 
of the equalizer. Having determined the 
necessary output connections to simplify 
the switching, a few calculations are in 
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order to complete the output circuit. 
The impedance between the 8- and 500- 
ohm taps is 

= (,22.40-2.83)' = 19.57' 
= 382 ohms. 

When the standard VU meter indicates 
zero on the scale, the voltage applied to 
its terminals througli a 3900-olim re- 
sistor is 1.228 volts (using a steady 
tone). With this voltage appearing 
across the 15-olim winding, the voltage 
across a 382-ohni winding is deter- 
mined by the following means. 



Fig. 6. Voltage across 
recording head for 
constant zero indica- 
tion of VU meter. 



E, 
E. 



\/Z, 



_ E,^Z, 1.228^ 382_ 



24.0 



6.2 volts. 




100 1,000 
FRCOUCNCY IN CYClCS PER SECOND 




£„ = - 



The ratio between the required 3.0 volts 
and the indicated 6.2 volts is 2.064, 
which represents 6.3 db. There is. how- 
ever, a mismatch between the 500-ohm 
pad provided between transformer and 
equalizer, and the voltage appearing 
across the 500-ohni load and the 382-olim 
source is somewhat higher than that 
calculated, being some 7.4 db higher 
than the required 3.0 volts. The 8-dl) pad 
was assembled from standard preferred- 



Fig. 5. Frequency re- 
sponse, Input to tape 
output. This involves 
the amplifier for two 
operations. 



value resistors to appro.ximate the neces- 
sary loss and impedance. Final matching 
of VU meter indication and the signal 
voltage at the input of the equalizer may 
be done by small changes in the series 
\'U-meter resistor. In this particular 
instance, however, the 3900-ohm resistor 
gave a zero indication with 3.05 volts 
at the e(|ualizcr. 

The rated primary impedance is 5000 
ohms — normal for the 6\Y). With a 7- 
volt signal being re(|uired across the 



382-ohm seconflary, the signal across 
the primary is 

\/382 
= 25.3 volts. 
In calculating amplifier gains, it is usual 
to assume a gain of approximately 15 
times for a pentode output stage. Thus 
the signal voltage required at the grid 
of the 6V6, for normal output, is 25.3/ 
15, or 1.69 volts. To determine the 
needed gain for the first and second 
stages, it is first necessary to start with 
the available input signal. The average 
microphone has an output of the order 
of - 52 db, according to the specifica- 
tions, for a sound pressure of 10 bars. 
Normal speech is somewhere in the 
vicinity of 0.4 bars, however, which is 
28 db below 10 bars. Thus the voltage 
output from a microphone is about 52 + 
28, or -80 db, based on a reference of 
1.73 volts across 500 ohms, presumably. 
Referred to 30 ohms, for the micro- 
phone to be used, the reference zero is 

[CoiitiiiKcd on page id] 
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An Analysis of the 

Split-Load Phase Inverter 

GEORGE ELLIS JONES, JR.* 

A mathematical proof of the characteristics of the cathodyne 
phase inverter which has often been the subject of discussion 
as to its balance over the frequency range from lows to highs. 

DESIGNERS often avoid using the split- 
load phase inverter due to a rather 
widely held impression that its 
high-frequency response is very poor. 
Using but one triode, it has a very high 
input impedance and is readily balanced 
at low frequencies to give an over-all 
gain of slightly less than two. 

Referring to Fig. 1, it may be seen that 
the prejudice against this inverter grows 
from the apparent differences in source 
impedance seen by the plate and cathode 
output loads. The cathode source im- 
pedance, being that of an amplifier with 
degenerative voltage feedback, is low. At 
the plate terminal an amplifier with de- 
generative current feedback is seen, and 
here the source impedance is high. The 
shunting effects of inverter tube capaci- 
tances, wiring capacitances, and input 
capacitances of the fbllowttig stage are 
then supposed to reduce rtie high-fre- 
quency gain more rapidly at the plate 
than at the cathode terminal. However, 
since these capacitances shunt both ter- 
minals simultaneously, the actual situa- 
tion is rather favorable. 

Based on the preceding discussion, we 
may make the following analysis. 
Where: 

7?j = plate load resistance 
Ric = cathode load resistance 
= dynamic plate resistance 
H = amplification factor 
Apg = grid to plate gain 
A^g = grid to cathode gain 
Z = source impedance 




Fig. I. Typical cathodyne split-load phase in- 
verter circuit. 

(which will be similar) make trivial the 
much smaller and mutually different 
wiring and inverter input capacitances. 

Cp = plate shunting capacitance 
Cjfc = cathode shunting capacitance 
Cp = Cii = C 
X, = l'2:ifC 

^ + i^e 

r I (n I i) ^"'^^ I 



It is seen that the gain from grid to 
either cathode or plate output is identical, 
and with equivalent capacitances as 
would normally be encountered, the fre- 
quency response is the same at both out- 
puts. 

The high-frequency roll off will be the 
same for both plate and cathode outputs 
and the gain will be down 3 db from the 
mid-frequency value at : 



f<,= 



2nC-!^ R /(-':^ + r] 
n + 2 I \\i + 2 I 

To verify this derivation the experi- 
mental set-up shown in Fig. 2 was used. 



-H7? 



X 



^^ v.^2 l\v.^2 I 



-v-R„ 




FREQUENCY IN CYCLES PER SECOND 



Z„={rp^R^)/{v-^l) 
Ri=Rk = R 



''^R, + ix/^''^'>R,^jX, 



+ nR 



rp+ ((1 + 2)7? 



rp+ (n + 2)7? 



Often the two output terminals are 
shunted by approximately equal im- 
pedances. This will occur if the subse- 
quent stage involves un-neutralized 
triodes so that their input capacitances 

* Instructor, Chemical Engrg. Dept., The 
University of Pittsburgh, Pittsburgh 13, 
Pa. 
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Fig. 2. Schematic of test set-up used to check 
calculations. 



Fig. 3. Frequency response of test set-up un- 
der various conditions. 

Relatively large values for Cjfc and C, 
were inserted to minimize the unbalance 
created by the connection of test probes 
and also to bring the calculated 3 db fre- 
quency down to a convenient range. 

Conditions of the experiment were as 
follows : 

£jj = 255 volts 
E„ = 165 volts 
£fc = 96.5 volts 
£„ = 92.5 volts 
= R^ = 6S,(m ohms ± 10% (matched) 
Cj = Ct = either 0.05 mfd or 0.01 mfd 
±20% (matched) 

Inspection of tube handbook curves 
[Continued on page 40] 
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The R-J Speaker Enclosure 



WILLIAM JOSEPH, P. E.* and FRANKLIN ROBBINS* 

A presentation of the principles involved in a revolutionary new speaker housing design 
which reduces cabinet volume to around twenty per cent of normal bass-reflex enclosures. 



IN THE EARLY STAGES of developmental 
work on the R-J speaker enclosure, 
the following were first set forth as 
objectives to be met by an ideal en- 
closure system. 

(1) Smooth frequency response. 

(2) Extension of the bass range without 
resonant humps. 

(3) Accomplishment of objectives (1) 
and (2) without the use of a bulky 
and clumsy enclosure. 

Careful consideration of objective ( 1 ) 
led to the conclusion, almost inescapable, 
that the back of the speaker must be 
totally enclosed if the multiple reinforce- 
ments and cancellations which the back 
wave perpetrates upon the front wave 
are to be eliminated. While it is true 
that the popular bass-reflex cabinet util- 
izes this very principle to extend the 
frequency range downward, it is also 
indisputable that there are varying dif- 
ferences in phase relationship between 
the direct and port-emitted sound waves 
throughout the frequency range, and the 
result shows up in ragged response 
curves. Likewise, theory shows that the 
extension of bass output cannot be ac- 
complished smoothly. Today, with mod- 
ern speakers affording loaded cone re- 
sonances of around 30 cps and below, 
extremely large bass-reflex cabinets are 
required to tune properly. In practice, 
the result generally obtained with en- 
closures of average size is a response 
curve with two low-frequency resonant 
humps, one produced by speaker cone 
resonance and another at a higher fre- 
quency produced by the cabinet air re- 
sonance. Between these two humps lies 
a trough, the depth and length of which 
depends on just how low the cabinet 
air resonance can be brought down by 
the use of large cabinet volume and care- 
ful port tuning. Within this trough the 
speaker cone loses air loading and the 
transient response suffers. 

One fault which stands out and which 
has pointed up the shortcomings of the 
bass-reflex principle is the progress 
made by speaker manufacturers in lower- 
ing the basic cone resonance of speakers. 
Loaded cone resonances of 30 cps and 
below are readily available today, and 
the importance of this factor may be 
appreciated when it is recalled that re- 
sponse of a speaker in an infinite baffle 
falls off at the rate of 12 db per octave 
below the resonant frequency, and for 
doublet action (as in bass-reflex cab- 
inets) at 18 db per octave. Consequently, 
the modern well-designed speaker has a 
tremendous potential for low, natural- 



soimding bass response if somehow it 
can be backed up, but the question re- 
mains as to how this may be accomp- 
lished without the use of long and large 
horns. To return to objective (1), if a 
speaker is installed in a closed box, what 
may be expected? With the back wave 
completely suppressed, adequate cabinet 
lining provided, the desired smooth fre- 
quency response is attained because 
sound pressure output above the resonant 




Fig. 1. Equivalent circuit of the acoustic network 
of a speaker within an enclosed box. 

frequency for such a system is inde- 
pendent of frequency. However, a rise 
in system resonant frequency consider- 
ably above that of the speaker cone 
resonance is now noted. To help explain 
this phenomenon, the electrical equiva- 
lent of the acoustic arrangement is 
shown in Fig. 1. In this diagram the 
mass of the speaker cone and suspension 
is represented as inductance A/,. The 
compliance of the speaker cone and sus- 
pension is shown as capacitance C, and 
the compliance of the box as Ct (the 
reciprocal of the box stiffness). The 
acoustic air radiation is represented as 
resistance and the mass of air load 
is shown as inductance M„. The elec- 
trical resistance and inductance of the 
voice coil and the mechanical resistance 
of the speaker suspension are here neg- 
lected. 

As can be seen, the compliances C, 
and Cft are in series so that the resulting 
compliance C is reduced. Consequently, 
the resonant frequency of the series cir- 

1 

cuit expressed by /=2.tVlc ''^^ 
raised by the use of the closed box. The 
compliance of a closed box is expressed 
by the formula: 

C 

P <■ 

where V is the volume. 

p is the air density. 
c is the velocity of sound, 
is the cone area. 




Fig. 2. Basic arrangement of Helmholtz res- 
onator. 

Froni this formula it may be appreci- 
ated that the smaller the volume of the 
box, the smaller will be Ct and the 
higher the resonant frequency of the 
system. The inherent advantage pur- 
chased in a good speaker with low reso- 
nance is swamped out by the box stiff- 
ness. Olsen^ shows a speaker with a 
fundamental resonance of 30 cps in- 
stalled in a 2' X 2' X 8" box with a result- 
ing system resonance of about 70 cps. 
Increasing the box size to 2'x2'xl8" 
lowers the system resonance to about 50 
cps. 

From the above it was concluded that 
the closed box, while it produces smooth 
response, is in conflict with the size 
desideratum of objective (3), which is 
aimed at meeting the space conditions of 
the modern small apartment and home. 
This objective was considered to be most 
important and not, in the author's 
opinion, to be compromised. Therefore 
the decision was made to retain the small 
closed box, in spite of the small com- 
pliance C, and some other means should 
l)e explored to achieve lower system 
resonance. 

Steps in Further Development 

While the resulting development to be 
described was brought about through 
a series of experiments and theoretical 
analyses, the basis of the development 
may perhaps be most clearly illustrated 
by analysis of the circuit of Fig. 1. Since 
a small compliance C has been adopted 
as a fixed condition, the only way the 
circuit resonant frequency may be low- 
ered is by increasing the system mass. 
N'aturally, as the mass of the speaker 
system M, cannot be increased, nor is 
this desirable, there remains to be con- 
sidered only the mass of air M„ in the 
circuit. To increase this mass of air 
without resorting to long horn arrange- 
ments became the objective and this was 
finally accomplished within the desired 
space limitations by methods which were 
found to best lend themselves to analysis 
by the Helmholtz resonator principle. 



*The R-J Co., 10 IV. 86th St., New 
York 24, N. Y. 



1 Olscn, "Elements of Acoustical Engi- 
neering" second edition, pp. 153, 155. 



2 Ibid., p. 152. 
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A Tape Editing and Duplicating 

Machine 

ROBERT P. LEDBETTER- 

Details of a system arranged for flexibility of operation in a studio where re- 
cording, playback, copying, and duplicating are the regular order of the day. 



THE ECONOMY AND FLEXIBILITY of 
magnetic tape as a ineiliiim for a 
traiiscrihed-program network is in- 
viting. John W'ooilwoi tli, program direc- 
tor of the radio department of Oklahoma 
A. & M. College, originally suggested a 
transcription ser\Mce using discs, and the 
author followed by suggested magnetic 
tape because it is reusable. Other ad- 
vantages were to develop later — such as 
finding thai the shipping carton for 400- 
foot rolls of 16-mm motion picture film 
is a perfect fit for two 7-inch reels of 

*Kadio Siif'f'ly Co., 724 N. Hudson, 
Oklahoma City, Okla. 



magnetic tape. The ease of editing and 
correcting the tape — both electrically 
and by cutting — is unequalled by any 
oilier medium of recording. 

The author proposed a rack containing 
several tape units, eacli capable of re- 
cording or reproducing program mate- 
rial. "On the Spot" tape recordings and 
other material previously recorded at 
the convenience of the participants could 
be combined with studio narration to 
liuikl a variety of fast-moving programs. 
Then the same equipment could be set up 
to dii|ilicate the tape copies. Each equip- 
ment was subsequently designed and 



built. It lias been successful to tlie point 
tliat tlie author suspects lie built a mon- 
ster. A block diagram of the equipment 
is sliown in Fig. 1. 

Major Units 

The tape mechanisms are high-quality, 
rack-mounted units, each with a self- 
contained bias oscillator.' The number of 
units employed should depend on the 
planned use of equipment. 

Three types of amplitier units are 
used : record-playback, duplicating, and 
cueing. The record-play units contain an 

' XIagnecord PT6-AH. 



FUNCTION SWITCH 



MOTOR BIASOSC. 
POWE.R PLATE 



S5- INTERLOCKED AMPLIFIER SELECTOR SWITCH 
( NORMAL TO DUPLICATING AMP.) 



BRIDCINO INPUT 



DUPLICATING 




EQUALIZER 


AMP 






SIMULTANEOUS 
START SWITCH 



6.3V Ac: TO ALL BIAS OSC.FILS. 



Fig. I. Block schematic oi entire duplicating, copying, and recording installation. For details of amplifier selector switches, see Figs. 4 and 5. 
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amplifier for playback and equalizers' 
for recording from an external source. 
In the record position a recording input 
level of + 9 VU is fed directly to the tape 
equalizers, producing the maximum re- 
cording level on the tape. It should be 
noted that only passive elements are used 
in the rack for recording a single tape. 
This arrangement improves the signal- 
to-noise ratio, which is quite important 
when the material is to be copied once or 
twice before appearing on the final tapes. 

The first two stages of the playback 
amplifier produce the necessary equaliza- 
tion, as sliown in Fig. 2. The complete 



feed the tape heads. If four tape heads 
are supplied from a 500-ohm output, each 
tape head should be connected through a 
2000-ohm series resistor. This will result 
in a load of approximately 500 ohms 
across the transformer secondary since 
the actual head impedance is low com- 
pared to the resistance value. When a 
tape head is switched out of the duplicat- 
ing amplifier circuit, the resistor .ilonc 
is connected across the secondary, re- 
sulting in a nearly constant load im- 
pedance on the amplifier. 

This amplifier has been designed with 
a maximum output capable of saturating 




i[ — I 6AU6 




Fig. 2. Schematic of 
first two stages of 
the playback ampli- 
fiers to show the 
method of obtaining 
the required equali- 
zation. 



amplifier produces an output level of +8 
VU. Equalization of this amplifier should 
be very carefully adjusted, as the same 
program material may be copied more 
than once through the same playback 
amplifier. The major equalization is of 
the low frequencies, and takes place in 
the plate circuit of the first stage. This 
amounts to almost 30 Ah increase over 
the mid-range gain. A slight equalization 
of the high frequencies is necessary to 
maintain uniformity in the high-frc- 
(|ucncy response of the copies. It is a 
boost of about 3.5 db at 15 kc. Without 
this, a tape copied twice — once in editing 
and once in duplicating — will be down 7 
ill) at 15 kc. Thus if the response is not 
uniform, the irregularities will be empha- 
sized more each time the material is 
copied. 

A rejection filter consisting of a high- 
Q .series resonant circuit is located at 
the grid of the first stage. Its purpose is 
to reject the stray r.f. resulting from the 
bias oscillator or oscillators in use. 

The duplicating amplifier and its as- 
sociated circuits are shown in Fici. 3. 
The equalizers were constructed from 
selected capacitors and one-half watt re- 
sistors. Standard iron-core r.f. chokes' 
were unwoimd to the correct value. The 
amplifier proper has a relatively large 
amount of inverse feedback to stabilize 
the output voltage against changing load 
conditions and to reduce internal noise 
to a minimum. 

The line-impedance output is used to 



the tape heads with the aid of the bias 
oscillators ; thus the heads may be de- 
magnetized easily with the use of an ex- 
ternal audio oscillator. 

The cueing amplifier is a small high- 



The author and the monster (monster on right). 

(|uality amplifier similar to the playback 
amplifiers. It drives a loudspeaker and 
is equalized to produce a uniform acous- 
tic output from the speaker. 

Switching Circuits 

Three line bridging switches are used. 
They are located together since most 
lines go to all three. The VU meter and 
headphones can be bridged across all the 
duplicating-amplifier inputs and, in addi- 
tion, the duplicating-amplifier output. 
The \'U meter indicates the pre-empha- 
sized duplicating-amplifier recording 
level rather than the volume level heard 
by the ear. The duplicating-amplifier 
output is then de-emphasized for audible 
monitoring through crystal headphones. 



"Magnecord 6910-15 and 6911-7.5 equal- 
izers. 

' J. W. Miller Co. No. 959 and 957. 
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Fig. 3. Schematic of the duplicating amplifier. 
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REC-PeAMP#l 



DUPLICATING- 



UNIT2 

Rrr.pnAUP«9 Switch Section 



UNIT 1 
Swilcli Section 
(l-Fcdcftri 12494) 




BiMOtcPWtCircull 



-toUNITZ-' ^toUNITl- 
REAR VIEW 



Fig. 4. Schematic and wiring diagram of amplifier selector switch. 



Square duplicating-amplifier inputs 
should be provided for external sources, 
such as another similar rack unit. 

Each tape mechanism has two switch 
systems associated with it — the function 
switch, and the amplifier selector switch. 
A function switch, along with two warn- 
ing lights, is located above each tape 
unit. Each switch is fed with cueing, 
bias oscillator plate voltage, and drive- 
motor power. The four switch positions 
are as follows: 

Position 1 — Cue. The cueing relay is 
energized, connecting the tape liead 
directly to tlie cueing amplifier and 
overriding all other circuits. A warning 
light is on to indicate the switch posi- 
tion. 

Position 2 — Normal. This position is used 
for all recording and playback of one 
tape at a time, such as editing and build- 
ing of a master tape, or recording, or 
playback of a program for broadcast. 
This position connects the bias-oscil- 
lator plate to the amplifier section 
switch. The switch is left in tliis posi- 
tion when the unit is not in use. 

Position 3 — Master. The bias oscillator 
plate is disconnected and the motor 
power is fed from the simultaneous- 
start buss so that all machines may be 
started at once in the duplicating proc- 
ess. 

Position 4 — Copy. Same as ]>osition 3 



except that bias oscillator is energized 
for recording. 

The second warning light indicates at 
all times when the tape unit will erase 
and record if turned on. 

Tlie second switch system — the ampli- 
fier selector switch — is concerned 
with the tape-head circuits and, when 
record-play amplifiers are used, the oscil- 
lator plate circuit. 

All tape-head circuits are carried 
through the cue relays and amplifier 
switch as balanced lines. All playback 
input circuits are balanced and all record 
circuits are fed from unbalanced sources ; 
that is, one side of the duplicating ampli- 
fier output is grounded at one point and 
the other side feeds all tape heads 
through separate series resistors. The 
value of these resistors is high in rela- 
tion to the head impedance, as previously 
indicated. 

A three-position lever-action switch' 
is used for each unit. The wiring dia- 
gram of this switch is shown in Fig. 4. 
The contact springs have been bent so 
that in the center switch position the tape 
head is routed to the duplicating-iinrpli- 
fier output. The duplicating aniijlifitr is 



'One Federal 12494 8PDT ,^d1fll 
eacli unit. 



left off except during actual duplication, 
so this is normally an off position. 

As the switch is moved to the upper 
position, the tape head is connected to 
one record-play amplifier and the bias 
oscillator supply is connected to the same 
record-play amplifier through the normal 
position of the function switch. The con- 
tact springs have been modified mechan- 
ically so that the switch is spring-return 
to the center position. A steel pin was 
mounted on the back side of each switch 
lever. This pin is used with a latching 
system to retain the switch in its actuated 
position as shown at A in Fig. 5. The 
switch may be moved back to the center 
position, slipping the latch, as at B. If 
another switch is depressed to the same 
side, the original switch will be released 
to the center position by the latching 
system. Thus the amplifier selector 
switches for each tape unit are inter- 
locked in a manner similar to the com- 



_ BuuShorfnq 














— ^ (e> 



Fig. 5. Details of latching mechanism built for 
the amplifier selector switch. 

mon push-button switch. Each side being 
connected to a separate record-play am- 
plifier is separately interlocked, so two 
latch mechanisms are required. 

If no switches are depressed to one of 
the record-play amplifiers, the buss con- 
nected to that amplifier is shorted by the 
contacts mechanically linked to the latch. 
In other words, these contacts are opened 
by the the latching of any of the amplifier 
selector switches to the buss. 

Sequencing of the amplifier selector 
switch should be carefully adjusted. The 
duplicating amplifier output should be 

[Continued on page 44] 




Front view lleft) and rear view (right) of the interlocking amplifier selector switch Schematic and wiring diagrams are shown in Fig. 4, while a 

cross section of the latching mechanism is shown in Fig. 5. 
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Loudspeaker Damping by the Use of 

Inverse Feedback 

J. p. WENTWORTH* 

Further discussion of the use of some positive current feedback in addi- 
tion to negative voltage feedback to improve loudspeaker damping. 



MUCH ATTENTION" lias been given re- 
cently to loudspeaker clamping as a 
factor in the improvement of trans- 
sient response and in the reduction of 
speaker resonance effects. It is generally 
agreed that the most satisfactory way to 
achieve speaker damping is to reduce the 
impedance of the driving circuit to in- 
finitesimal values, thereby to provide a 
"stifif" source of driving voltage, with a 
damping action similar to dynamic brak- 
ing of an electric motor. The .search for 
a low-impedance source has given rise 
to considerable discussion among audio 
men as to the relative merits of triodes, 
pentodes-with-feedback, and cathode fol- 
lowers as the output stages of ampli- 
fiers. Most are agreed, however, on one 
basic point — that low impedance is a 
sine qua non for good damping. 

But there is a point beyond which 
reduction of the source impedance 



-{El— & 



SIGNAL 
VOLTAGE 



Fig. 



I. Equivalent electrical circuit of loud- 
speaker system. 



produces no appreciable improvement 
in speaker damping, due to the presence 
of impedances inherent in the speaker 
system itself. The phrase "speaker sys- 
tem" is used here because the effective 
impedance is not determined solely by 
the speaker, but by the acoustic "circuit" 
into which the speaker delivers power, as 
well. The speaker system can be repre- 
sented as electrically equivalent to a cir- 
cuit made up of the transducer SP, its 
electrical impedance Ze, and the me- 
chanical impedances of the system as 
shown in Fig. 1. 

It is apparent that reduction of the 
source impedance below a certain frac- 
tion of the impedance of the speaker 
system will result in no significant im- 
provement in damping. Perfect damping, 
indeed, could be achieved only by one of 
the following expedients : ( 1 ) by apply- 
ing voltage from a "stiff" source directly 
to the transducer, as at points A and B 
of Fig. 1, or (2) by reducing Zg and Z„ 
to zero, and then applying the driving 




* 937 Fourth Street, Santa Monita, Calif. 



Fig. 2. Circuit tor ob- 
taining e. 



voltage to the entire system from a l;)\v 
impeilance source. The first expedient 
seems impossible, as it is not feasible 
physically to separate the transducer 
proper from its impedance components, 
as has been done, on a circuit basis, in 
the diagram. Let us then examine the 
alternative solution — that of reducing the 
impedance Zg and Z,„. 

is a function of the materials and 
geometry of the speaker voice coil, with 
some lesser effects due to the motion of 
the speaker — the hysteresis and eddy 
current impedance effects. This im- 
pedance could perhaps be reduced some- 
what by changes in speaker design, but 
only at great cost, and quite possibly at 
the expense of some compromises in the 
transducing qualities of the speaker. In 
any case, reduction of this impedance 
can not be carried on without limit — if 
the speaker is to exist physically, it will 
have a finite Z^. 
Z„ is a function of the speaker cone 



Fig. 3. Push-pull feed- 
back circuit. 



material and shape, of the speaker baffle 
characteristics, of the room acoustics — 
of every single item, apart from Z^, that 
affects the speaker sound power output, 
as a function of electrical power input. 
As may be surmised, this impedance is 
extremely complex and difficult to con- 
trol. Nevertheless with care in designing 
the speaker and its baffle, it is possible 
to reduce Z„ to some extent, though, as 
in the case of Zg. not to zero. 

Limitations 

Here, then, we see the limitations of 
this method for achieving speaker damp- 
ing. Moreover, this method requires con- 
trol of speaker design. This control is 



not availa' le to most audio hobbyists — 
in fact, very few of us have the knowl- 
edge that would be necessary to exercise 
such control intelligently. 

Let us back off for a moment, and ap- 
proach the problem from another point 
of view. Let us examine that which is 
our primary interest, the sound itself. 
The criterion for a high-quality speaker 
system is that the sound intensity be 
exactly proportional to the audio signal. 
Acoustic power, of which sound intensity 
is a function, is equal to the product of 
sound pressure and particle velocity. 
Since sound pressure and particle veloc- 
ity are related to each other by the 
acoustic impedance of air, which is 
nearly constant, sound power is a func- 
tion of the sound pressure or of the 
particle velocity. This situation is di- 
rectly analogous to the case of power 
in a communication circuit, which can 
he determined by measuring either volt- 




age or current, the two being mutually 
related by the circuit impedance. 

Behavior of the sound after it leaves 
the loudspeaker is a function of room 
(and baffle) acoustics, which are beyond 
the scope of this paper. We shall insure 
only that the velocity of the air at the 
loudspeaker, i.e., the velocity of the 
speaker diaphragm, is a faithful repro- 
duction of the signal in the amplifier. 

As the speaker vibrates, there is in- 
duced in the voice coil a voltage, accord- 
ing to the familiar law, e = Af^^. This 

induced voltage is the counterpart of 
the back e.m.f. in a direct-current motor. 

[Continued on page 43] 
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Intermodulation Testing 

PIERCE J. AUBRY* 

A simple intermodulation test set which can be duplicated easily by the serious experimenter 
is described by the author, along with methods of use and typical measurement results. 
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Fig. 1. Block schematic of typical test set-up. 

DURING THE COURSE of bulldiiig am- 
plifiers for high-quality reproduc- 
tion, it became evident that the 
usual nietliods of checking distortion did 
not always result in ones that sounded 
"good." Amplifiers that showed little dis- 
tortion when single-frequency signals 
were used as the source, were frequently 
characterized as sounding "woolly" or 
"fuzzy" when program material was 
reproduced. 

Milliard and others have reported the 
results obtained when the source con- 
tained more than one frequency, mixed 
and fed simultaneously to the equipment 
being tested. The results have agreed 
remarkably well with aural checks using 
speech and music. All of this has been 
reported in the literature at various 
times. 

To review, briefly, the method con- 
sists of feeding mixed frequencies, one 
usually between 40 and 100 cps the other 
between 3000 and 12000 cps, to the am- 
plifier being tested, in ratios from 1 :1 to 
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4:1, depending on whether h.f. or l.f. 
distortion is to be predominant in the 
measured results. 

Various opinions have been expressed 
as to the method of measuring the mixed 
signals. It has been shown that the r.m.s. 
value, as indicated on most meters, is not 
a true indication of the magnitude of 
the resulting mixture. In this article, a 
simple method of determining the equiv- 
alent power was adopted and used. It 
appears accurate enough for the meas- 
urements made, and has the virtue of 
simplicity. It will probably vary with 
the particular meter used. 

The intermodulation generator and 
analyzer used are homemade and con- 
tained in one portable unit. The gen- 
erator permits selection of 4000 cps 
alone; 60 ops alone; or both in 1 :1 and 
1 :4 ratio. This permits flexibility in ad- 
justing the analyzer and in setting the 
levels used. 

Output Level Measurement 

The method of determining the levels 
of output power are as follows, and 
criticisms are welcome. The selector is 
set on 4000-cps position and fed to the 
amplifier input. The signal is increased 
until a level indicator connected across 
the load resistor will show no further 
increase. The level is read and noted. 
The selector is now switched to 1 ;1 ratio 
and the process is repeated. There is a 
difference of about 1.8 db, between the 
two measurements, that with the 1:1 
ratio being the lower. This figure is used 
as a correction factor, and is added to 
all readings made with the 1:1 ratio 
to determine the equivalent power. It 
checks well on actual measurements. 
When using the 1 :4 ratio, the difference 
is of the order of 0.2 db, and is neglected. 




FRCOUENCY IN CYCLES PER SECOND 



Fig. 2. Schematic of 
high-pass filter, and 
response curves. 



except where large power levels are 
concerned. 

A typical test setup is shown in Fig. 1. 
The scope is included in the setup as a 
check on the calibration of the IM meter 
circuit, and the method has been de- 
scribed by McProud and LeBel. As a 
matter of fact, these methods may be 
used alone, although they are somewhat 
less convenient than the analyzer. For 
the LeBel method a suitable high-pass 
filter is shown in Fig. 2. 

Typical Test Results 

The amplifier under test is an all- 
triode version, based on the Williamson 
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Fig. 3. Distortion curves made on Williamson- 
type amplifier. (Top) With 1:4 frequency 
ratio; (center) with 1:1 frequency ratio; and 
(bottom) with 1:4 ratio and amplifier adjusted 
for optimum listening conditions with 10 db of 
feedback. 

circuit, but with fixed bias on the output 
tubes and regulated 300-volt supply for 
the preliminary stages. These stages 
have self-bias, with adjustable bias re- 
sistors in the experimental model. To 
minimize hum pickup iii the low level 
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stages, there is no filter choke. It does 
not appear to impair the power capabili- 
ties. 

After preliminary adjustment of the 
bias values, based on experience or in- 
telligent guesswork, and several IM 
checks were made at a number of output 
powers from 2 to 14 watts. Bias for the 
output stage is adjusted for minimum 
IM at the greatest power output. 

This amplifier has a Partridge 
WWFB/0-1.7 output transformer, and 
the adjustable feedback resistor was set 
to provide 20 db of feedback. The re- 
sults, as checked with 4000 and 60 cps 
at a ratio of 1 :4 are shown on curve A. 
Fig. 3. It will be noticed that the power 
output "folds up" at 10.5 watts. Other 
curves made with various amounts of 



feedback, using the same fre(iiiencies and 
ratios, are also shown on Fig. 3. 

Measurement vs. Listening 

The curves indicate that the 20-db 
feedback condition is the best on the 
basis of the least amount of distortion. 
But listening tests did not bear out this 
contention, so a series of additional IM 
measurements were made, using the 
same frequencies, but with a 1 :1 ratio. 

The first of these, using the same 
set-up, and 20 db of feedback, is shown 
in curve A'. It will be noted that the 
distortion is low, but the amplifier 
"quits" entirely at 8 watts. The remain- 
ing curves, B' and C indicate increasing 
distortion and increased output, a con- 
dition to be expected. 

Listening tests indicated that 10 db 
of feedback resulted in the cleanest re- 
production, so the adjustments were 
made to give this value, and several 
checks made with varying values of grid 
bias on the output tubes. Optimum ad- 
justment resulted in reasonably low 
values of both h.f. and l.f. distortion, as 
shown by the curves marked HF and LK. 

It would appear, from the results of 



these tests, that it is desirable to find a 
combination of feedback and bias that 
will result in approximately the same 
amount of distortion at high and low 



fre(iuencics for optimum listening per- 
formance. It is reasonable to assume 
that a sudden increase in distortion 
would be more noticeable in the case of 
low general distortion and limited power 
output than in the case of slightly 
greater general distortion, gradually in- 
creasing at higher levels. 

It has been shown, in the case of this 
particular amplifier, that it is possible 
to reduce the h.f. and l.f. distortion to a 
point almost as low as that of the l.f. 
distortion alone, by reducing the amount 
of feedback and adjusting the output 
bias. The available power is also in- 
creased at the expense of a slight in- 
crease of distortion. These adjustments, 
being interdependent, would be very 
tedious to make without the intermodu- 
lation equipment. 

Equipment 

For those serious experimenters who 
may wish to construct the combination 
generator and analyzer used to make 
these measurements, its description fol- 
lows. While the instrument, shown in 
Fig. 4, is built on a single 7 x 13 x 2 
chassis in one cabinet, it is, in reality, 
two separate devices. The power supply 
is conuiion to both sections, and is shown 

[Conliiiiicd on page 41] 




Fig. 5. Schematic of power supply and generator section of IM test unit. 



Fig. 6. Schematic of analyzer section of test unit. 
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The 1951 Audio Fair in Review 

A brief word sketch of what was shown and by whom at the most successful Fair to date. Designed 
to bring a tinge of reminiscence to those who attended — a touch of regret to those who did not. 



As EACH AUmo FAIU passes into 
history and becomes a chattel of the 
ages, there appears the traditional 
trend of second-guessers to sound off and 
make with the big noise about what they 
think should Ite done to improve Fairs of 
the future. This is exactly as it should be, 
and engagement of audio enthusiasts in 
this strictly American art is to be credited 
for the rapid resolution of the Fair into a 
scientific forum and trade exhibit of 
world-wide prominence. 

The Fair and the event with which it 
coincides, the annual Convention of the 
Audio Engineering Society, have in three 
short years brought to fruition an accom- 
plishment without e<iual in the lineage of 
scientific assemblies. A registered attend- 
ance of more than 8000 visitors for 1951, 
who attended the show through three 
days of weather that could be chilled awful 
only with liattery, solidly entrenched the 
I'''air as one of the country's two largest 
annual electronic events, the other being 
the yearly convention of the I.K.E. with 
its many years of background. 

This reporter brings out thise facts 
principally to drive home to members of 
the audio fraternity the monumental 
stature which has been achieved by their 
annual convention and trade show. The 
story of the I'^air would probably carry 
greater dramatic impact if It included an 
Horatio-Alger-like chapter about a small 
group of dedicated individuals in whose 
hearts burned the torch of audio, striving 
against insurmountable opposition to 
achieve the impossible. But such just ain't 
the facts. 

If ever there was a monument to indus- 
try co-operation — up and down and 
thmugh and through — the Audio Fair is 
it. Only because the original Fair in 1949 
received etjual recognition and approval — 
and second-guessing — from manufactur- 
ers, engineers, and hobbyists alike, does 
the Fair of today exist. So, no matter 
which category you fall into, stick out 
your chesi in justifiable pride — you have 
helped put over the touchdown, the 
homerun, the setpoint in the game of 
Audio. 

Below and beyond we record for pos- 
terity the studied reflections of one happy, 
though bushed, observer. 

Acoustical Manufacturing Co., Ltd., 
Huntingdon, Hunts., England. Acoustical 
made an auspicious impression in its 
initial effort to enter the American market 
with an animated display of the much- 
discussed corner-type speaker embodying 
a ribbon-type tweeter with frequency 
range extending above 30,000 cps, also 
with a line of high-quality amplifiers and 
accessories which were entirely unique In 
appearance and In mechanical design. One 
of the Fair's more striking demonstra- 
tions was the playing of a recording of 
breaking glass. In which the Acoustical 
speaker and amplifier combined to pro- 
duce an Illusion of reality so complete that 
listeners figuratively searched for Band- 
Aids to repair slit fingers. 

Aero Products Co^ Philadelphia, Pa. 
Newly Introduced output transformers 
which afford ultra linearity In various 
high-quality amplifier circuits were fea- 
tured in the Acrosound display. Along 
with a transformer which permits Im- 
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proved performance from the conventional 
Williamson circuit, there was displayed a 
unit designed to give optimum perform- 
ance in the circuit described under the 
title "An Ultra-Linear Amplifier" in the 
November issue of ^E. 

Alpha Wire C'oris 430 Broadway, New 
York City. Here was shown with graphic 
emphasis the extent to which Alpha has 
kept pace with component and equipment 
manufacturers in the development of w*ire 
and cabling to meet every requirement of 
advanced electronic design. Stressed was 
the company's ability to work with cus- 
tomers' engineers in the design of new 
products. 

Altec Lansing" Corporation, Beverly 
Hills, Calif. The new Altec Lansing AM- 
FM tuner and Type A-333A remote-con- 
trol amplifier shared honors with the Type 
820A corner- type speaker in producing 
one of the Fair's more exciting examples 
of high-quality audio performance. Visi- 
tors were deeply impressed by the inclu- 
sion of crossover and equalization controls 
within the tuner for various types of re- 
cordings. In addition were displayed the 
Type 323-A amplifier, the entire line of 
Altec Lansing and Western Electric 
speakers. Including the famous 604B co- 
axial, and the 21B condenser microphone. 

Anipex Electric Corporation, Redwood 
City, Calif. Increasing Interest of con- 
sumers in equi|>ment which until recently 
has been regarded as pui-ely professional 
in character was sharply evidenced in the 
Ampex exhibit of high-quality tape re- 
corders. Ogled particularly was the Type 
400 portable model introduced not too 
many months ago. Excellent source mate- 
rial made the Ampox demonstration one 
of the Fair's more enjoyable and effective. 

Amplifler (^orp. of America, New York 
City. The thoroughness with which ACA 
has embraced the tape recording field was 
well evidenced by an attractive exhibit 
which included a wide variety of recorders 
i-anging from a small battery-oi)erated 
model with spring-motor drive to a large 
rack-mounted unit which affords 24-hour 
continuous recording for airport control 
towers. It goes without saying that the 
ACA disi)lay also presented a number of 
models for home use and for conventional 
industrial applications. Along with the 
t;ii>e units were shown the well-known 
ACA direct -coupled amplifiers. 

Arrow Elo<'tronlcs, Inc., New York City. 
Nostalgia was the theme of this display 
which was formally titled "Audio Yester- 
day and Today." Thoroughly intriguing 
was the collection of phonograph repro- 
ducers which included the complete line- 
age of such devices, beginning with an 
ancient hand-turned cylindrical -record 
player and extending through the modern 
light-weight magnetic cartridge. By and 
large, audio veterans had a field day talk- 
ing over old times in the Arrow suite, and 
many newcomers learned for the first 
time that there was an age when records 
had to absorb a needle pressure of six 
ounces and like It. 

Audak Company, Inc., New York City. 
As in previous years, Audak scored a dis- 
tinct hit by demonstrating the company's 
products to a seated audience behind a 
/^closed door. Although the total attendance 
*at an exhibitor's suite may be somewhat 
Ctestrlcted by this means of demonstration, 
the effectiveness with which visitors are 
idfepressed in a compensating factor. Es- 
pecially striking was the demonstration 
in which the amplifier volume control was 
turned to zero during the playing of a 



fortissimo passage on a recording. The 
resulting silence dramatized the low 
needle talk of the new Audak Chromatic 
diamond-stylus system 

Audio Devices Inc. New York City. Al- 
though the Audio Devices display of mag- 
netic tape recording discs, styli, and mag- 
netic lilm was dteply interesting, the 
exhibit's chief appeal seemed to lie in the 
availability of the current issue of The 
Audio Kecord, the company's widely-cir- 
culated customers' house organ. Because 
It contains the most complete directory of 
tape-recorders published to date, the cur- 
rent Audio Ilecord has already achieved a 
circulation of 50,000 with requests still 
pouring into the company's ottices. At last 
reports copies were still available and If 
you have any interest in tape recording It 
is this reporter's suggestion that you get 
in line. Truly a fine piece of publishing, 
and furthermore, it's free. 

Audio Instrument Co., Inc., New York 
City. No company in the electronics In- 
dustry has made greater strides than 
Audio Instrument in the two years of Its 
activity, and the reasons for this remark- 
able growth were soundly evidenced by an 
impiessive display of precision equipment 
for many types of audio test functions. 
I*ai'ticularly attention of engineers seemed 
directed toward a moderate-priced Inter- 
modulation meter and a new ultra-speed 
level' recording system. 

The Audio Master Company, New York 
City. Portable transcription-playing equip- 
ment was accented in this exhibit. Also 
shown were microphones, recording de- 
vices, and a wide variety of miscellaneous 
audio items for which the company Is dis- 
tributor. 

Audio & Video Products Corporation, 

New York City. The great diversity of 
high-quality audio equipment assembled 
In the Audio-Video exhibit which, inciden- 
tally, was conducted in conjunction with 
the firm's subsidiary, A-V Tape Libraries, 
Inc.. made this suite far and away one of 
the I''air's more popular gathering spots. 
Although such impressive monickers as 
Amiiex. Fairchild. Langevin. Cinema, and 
the like, were represented by their newest 
develoi)ments in the lield of audio, they 
were pressed to compete for attention with 
A" V's pre-recorded library of magnetic 
tape. Also coming in for more than casual 
interest was a greatly improved version of 
the Wagner recorder. This device permits 
30 minutes of recording on a disc approxi- 
mately five inches in diameter at a speed 
of 16 r.p.m. While the frequency response 
of the Wagner recorder is somewhat re- 
stricted when compared with wide-range 
equipment, it is startling when the size of 
the disc and the low recording speed are 
considered. 

Hell Sound Systems, Inc., Columbus. 
Ohio. Along with Bell's notable advance 
In remote-control amplifiers, the Model 
2145-A, this exhibit was enhanced by the 
introduction of a new moderate-priced 
tape recorder. The emphasis on quality — 
both In construction and performance — 
which has motivated Bell's recent strides 
in the high-quality-audio industry was 
clearly evidenced by all of the equipment 
on display. Engineers and hobbyists alike 
were Impressed by the steps Bell is taking 
to make excellent audio performance 
available at prices well In keeping with 
modest incomes. 

Berlant Associates, Los Angeles, Calif. 
No doubt about the center of attention In 
this suite — by all odds the new Concertone 
network tape recorder. In presenting the 
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of PRESTO 

Turntable Tape Reproducers sold In the past six months! 

Since its introduction last spring, sales of the new PRESTO TL-10 have surpassed even our expectations. 
The reason . . . it's an inexpensive instrument that fills a definite need in the nation's stations and 

recording studios. Look at the advantages listed below— then join the ranks of the hundreds of 
satisfied TL-10 users by calling your PRESTO dealer today. 



• Reproduces taps quickly and efficiently— 
without tying up a regular tape recorder. 

• Easy to attach and remove from any stand- 
ard 16" turntable. 

• No motor— turntable acts as motor. 

• Can be plugged into any standard speech 
input equipment. 



• Speeds of TA" and 15" per second, response 
up to 15,000 cps. 

• Easy to operate and maintain. 

• Costs only $140.00 complete, but has repro- 
duction quality and fidelity of a high priced 
machine. 



The TL-10 is an exclusive presto product— made by the world's largest manufacturer of 
recording equipment and discs. 
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network model, Concertone more-or-Iess 
reverses the usual trend which sees manu- 
facturers of professional recorders Invad- 
ing the home-recording Held. In Concer- 
tone's case, the firm's reputation was built 
on a recorder for home use, which, be- 
cause of its impressive performance, has 
paved a smooth and ready path for the 
new professional model, A newly-im- 
proved version of the original Model 1401 
Concertone also received a great deal of 
approbative observation. 

i>avld Bogeii Co., Inc., New York City. 
If conclusive proof was needed to show 
that excellent reproduction of sound does 
not necessarily entail high cost, the Bogen 
suite was an ideal place to find it. Bogen's 
efforts have gone a long way toward pop- 
ularizing the hobby of custom building 
home music systems, and this exhibit gave 
solid indication of the company's intention 
to intensify its endeavors in the future. 
Popular as usual were demonstrations of 
the Model PH-10 and DB-10 low-cost 
wide-range amplifiers. 

U. T. Bozak, Buffalo, N. Y. Featured 
here was a corner speaker employing the 
"kettledrum" principle which is exclusive 
with Bozak. The unit contains four stand- 
ard Bozak woofers and six tweeters. Music 
from high-quality recordings was repro- 
duced with a degree of realism which was 
truly astounding. For perfectionists, the 
Bozak suite, which was shared by Cook 
Laboratories (see below), was one of the 
Fair's high spots. 

British Industries Corp., New York City. 
Here was assembled one of the most in- 
clusive showings of fine equipment in the 
entire show. Thoroughly commendable 
was the demonstration technique applied 
to Garrard record changers, the Leak 
"Point One" amplifier, and "Wharfedale 
and Vitavox speakers. If there was a 
point of centered attraction in the B.I.C. 
exhibit, it was possibly th« new Wharfe- 
dale Model W12/CS/AL speaker which re- 
ceived solid approbation from engineers 
and music lovers alike. The entire Vitavox 
line of speakers also scored a direct hit in 
their first public appearance in the U.S. 

Bruclner Electronics Laboratory, New 
York City. Clearly evident in this exhibit 
were the results of the pioneering efforts 
of Brociner to make the American pub- 
lic high-quality-audio conscious. Demon- 
strated were the Brociner phonograph 
preamplifier-equalizer which, incidentally, 
was the first one to be manufactured on 
a commercial basis, as well as the expand- 
ing Brociner line of high-quality speakers. 
For engineers there was shown a new 
square-wave tester which will have many 
applications in the field of audio design 
and development. 

Browning' Laboratories, Inc., Win- 
chester, Mass. Emphasis in the Browning 
exhibit was placed on the necessity for a 
precision-built tuner, particularly one 
which offers high sensitivity and freedom 
from drift, to achieve satisfactory FM re- 
ception. It goes without saying that the 
Browning tuner is built with these re- 
quirements in mind. Along with tuners 
there was displayed the Browning audio 
amplifier. 

Cabinart Furniture Co., Brooklyn, N. Y. 
The growing compatibility between cab- 
inet artistry and the audio industry was 
well illustrated in this showing of en- 
closures which combined beauty of ap- 
pearance with acoustical correctness. It 
was interesting to learn that cabinets 
giving every impression of having been 
built-to-order are available as stock 
items, and their prices are pleasantly low. 

Collins Audio Troducts Co^ Inc., West- 
field, N. J, Collins, identified heretofore 
with tuners in the higher price range, 
used its Fair exhibit to introduce a new 
group of components which accented the 
economy factor, also to display a new 
Storecast receiver. Special interest of 
visitors appeared to center around a new 
FM tuner kit. 

Cook I^aboratorles, Stamford, Conn. If 
truly remarkable recordings are your 
forte, your loss is great indeed if you 
didn't visit the Cook suite. Adept as they 
axe at entering controversy, and creating 



controversy where none exists, audio en- 
gineers reached a basis of amiable con- 
sensus in their agreement that the Cook 
records were really something to write 
home about. There Is little doubt that this 
was one of the Fair's more satisfying 
demonstrations of true high quality. 

Danby KadIo Corporation, Philadelphia, 
Pa. Participating in the Fair for the first 
time, Danby exhibited a corner horn 
speaker system and a high-quality audio 
amplifier for custom-built installations. 
Both drew forth a great deal of favorable 
comment. 

The Daven Company, Newark, N. J, 
Within the past year, Daven has intro- 
duced a number of new test instruments 
for various audio applications, many of 
which were shown in the company's suite 
at the Fair. Largely professional in char- 
acter, the Daven exhibit had as its basic 
theme the precision and quality which are 
inherent in all of the company's products. 

Daotone Company, Inc., Keyport, N. J, 
The expanding diversity of Duotone items 
in the audio field was emphasized in this 
display. Formerly known principally for 
its needles, Duotone now supplies jewelled 
styli for both cutting and reproduction, 
recording blanks, magnetic tape, record- 
ing heads, and cueing devices. The display 
was enhanced by a mural-type blow-up 
of three micrographs portraying the ex- 
tent of wear on styli of different materials 
after a given number of playings. The 
pictures left no doubt of the superiority of 
diamond over sapphire and osmium. 

Electronic Workshlp Sales Corp., New 
York City. Striking custom-built cabinets, 
in whose design esthetic values and audio 
performance received equal consideration, 
were spot-lighted in this exhibit. The com- 
pany has secured duplication rights to a 
number of cabinets designed and executed 
originally on an exclusive basis for dis- 
cerning clients, and is now able to offer a 
choice of these unusual units on order. 

Electro-Yolce, Inc., Buchanan, Mich. 
One of the more heartening sagas of the 
audio-equpiment industry in recent years 
has been the impressive growth of Elec- 
tro-Voice, And if there were any doubt 
about the reasons underlying this growth, 
a visit to the company's Fair exhibit 
would remove it once and for all — excel- 
lent products — effective merchandising — 
truthful advertising. Available for demon- 
stration was the complete line of Electro- 
Voice speakers and enclosures, ranging 
from the massive 4-way Patrician to a 
small corner cabinet containing a single 
8-in. driver. Exceptional source material 
added to the effectiveness of the demon- 
stration. 

Federated Purchaser, Inc., New York 
City. This interesting display served well 
as an indication of the increasing atten- 
tion being directed toward audio by job- 
bers who formerly concentrated their 
selling efforts in the industrial electronics 
field. Federated is still enjoying the 
growth which resulted in its occupation 
of an attractive new building and show- 
room a few months ago. 

Fisher lladlo Corp^ New York City. 
Fisher had the distinction of being the 
only exhibitor at the Fair, aside from the 
inventors, to display the controversial new 
U-J speaker. This speaker, together with 
new models of the Concertone tape re- 
corder and Fisher's own high-quality re- 
ceivers and amplifiers jelled into a hand- 
some display which was both informative 
and entertaining. 

Gates lladlo Company, Quincy, III. 
Directed essentially toward broadcast and 
recording engineers, the Gates display 
proved to be of equal interest to hobbyists 
and music lovers. The answer to this 
paradox may be found in the respect for 
precision and beauty of design that is in- 
herent in even the most uninformed 
observer. Gates has made great strides in 
the broadcast equipment field in recent 
years, and if there be any question as to 
the reasons for these advances, an in- 
spection of the equipment the company is 
producing will remove all doubt. 

General Electric Company, Syracuse, 
N, Y. GE, among the first of the major 



manufacturers to recognize the growing 
demand among consumers for improved 
audio quality in commercial receivers, 
built its display around the famous RPX- 
050 variable reluctance pickup and the 
12U1 speaker. These two items, along with 
the GE preamplifier, played no small part 
in creating the initial impetus which is so 
evident in the market for high-quality 
audio equipment today. 

Gray Research and Development Co., 
Hartford, Conn. Although Gray is concen- 
trating the bulk of its activity these days 
toward development of various gadgets 
for use in television broadcasting, elo- 
quent proof that the company has not for- 
gotten its first love entirely was evidenced 
by an interesting display of precision tone 
arms and professional equalizers, 

Harrison Kadlo Corp., New York City, 
Never a dull moment here — what with a 
genuine wheel of fortune that paid off 
with a free record with every lucky spin. 
However, there was one major distinction 
that set this particular wheel apart from 
the usual variety — it cost nothing to play. 
Surrounding the wheel, which served as 
the exhibit's focal point, Harrison created 
a handsome showing of equipment. 

H, A- Hartley Co^ Ltd, London, England, 
This was the first American appearance 
of the Hartley 215 speaker, an event of 
considerable anticipation to those readers 
of the unique Hartley advertising which 
appears with regularity on the last page 
uf Along with the 215, Mr. Hartley, 
who* made his initial visit to our shores 
solely to participate in the Audio Fair, 
demonstrated the True-Bass Boffle about 
which he has written so frequently, and 
a number of other audio components 
which are being marketed under his 
auspices. 

Harvey Uadio Company, Inc., New York 
City. An illuminated screen on which 
flashing lights varied both in intensity 
and color in response to changes in vol- 
ume and frequency of an audio signal 
was the attention -getting gimmick which 
kept the Harvey suite crowded to ca- 
pacity. Although the unit is nameles, is 
still in the developmental stage, and was 
not shown with commercial exploitation 
as a prime motive, there was hardly a 
visitor who didn't express serious curios- 
ity about when and where it could be pur- 
chased. As demonstrated it was tied in 
with a high-quality music system. The 
resultant effect made the Harvey exhibit 
one of the most talked-about spots at 
the Fair, Harvey gets an "A" for effort 
and originality. 

Hudson Kadlo & Television Corp., New 
York City, Hudson carried out the theme 
of its handsome new Sound department 
with an impressive showing of high-qual- 
ity equipment from most major manu- 
facturers. Featured was a display of the 
one-millionth Webster record changer — 
gold plated throughout as a tribute to 
the distinguished milestone it represents 
in the company's history. Note: Hudson Is 
striving to eliminate the confusion that 
remains in the wake of the company's re- 
cent change of name. Let this note be 
proof of this reporter's desire to be ever 
helpful. 

Island Kadlo Distributors, Hempstead, 
N, Y. No better attestation of audio's 
growth as a market could be unearthed 
than the fact that a suburban distributor 
of equipment found it profitable to ex- 
hibit at the Fair alongside his metro- 
politan competitors. Island, in engaging 
space at the Fair, proved that even a 
segment of a large city provides enough 
audio equipment business to warrant ad- 
vertising on a major scale. In addition to 
audio components, the Island exhibit in- 
cluded an impressive mural which em- 
phasized the firm's custom building facili- 
ties. 

Jensen Manufacturing Company, Chi- 
cago, 111. Cutaways were in order In the 
,Iensen suite, and visitors were able to 
see for themselves Just what goes into 
speaker construction. Although displays 
of this type are of relatively little Interest 
to professional engineers, they mean a 
great deal to neophytes in the audio field, 
and Jensen is to be highly commended 
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SOUND LEVEL METER 



Improved Design 



Accurate • Simple to Use 



The new Type 1551-A Sound-Level Meter is very easy to 
handle. It weighs only 11 pounds, including its battery power 
supply. It is simple to operate requiring only the switch selec- 
tion of the appropriate response characteristic, and then 
the adjustment of a single attenuator switch until the 
indicating meter stays on scale. The sound level is the 
sum of the attenuator and 
meter readings. 

When not in use, the 
microphone folds back 
into the instrument panel, 
automatically turning off 
filament and plate voltages. 





Type 1551-A 
Level Meter.. {360.00 



STROBOSCOPES • VARIACS • SOUND-LtVtL Mt 
VltlATlON MCTtRS'lMPtDANCt BRIDCtS 
SIGNAL CtNtRATOIS • OSCILLATORS 
WAVE ANALYZERS . DISTORTION METERS 
IMPEDANCE STANDARDS • VaCUUm-TUBC 
VOLTmCTEIS . FREQUENCY STANDARDS 

• rOadcast monitors 



MEETS ALL STANDARDS of the American 
Standards Association, the A. J. E. E. 
and the Acoustical Society oj America 

PORTABLE — weighs only 11 pounds^ 
with batteries 

SIMPLE TO OPERATE — non-iechnical 
personnel can make just as accurate 
measurements as can anyone 

COMPLETE BATTERY OPERATION from 
standard batteries, readiUy available 

VERY WIDE RANGE of 24 tO 140 db; will 
measure practically any noise level 
found in industry 

EXCELLENT STABILITY — improved nega- 
tive feedback amplifier circuits 

NON-DIRECTIONAL 

CRYSTAL-DIAPHRAGM MICROPHONE 

TWO-SPEED INDICATING METER for steady 
or rapidly fluctuating sounds 

EXCELLENT ACCURACY — /rcgwcHC^' re- 
sponse curves within current A.S.A,- 
specified tolerances; when amplifier 
sensitivity is standardized absolute 
accuracy of measurement is within 
=*=i db for average machinery noises 

INTERNAL CALIBRATING CIRCUIT — sen- 
sitivity can be standardized at any 
time from any US-volt a-c line 

WIDE FREQUENCY RESPONSE of ampli- 
fier and panel meter — ZO cycles to 
20 kilocycles 

LOW TEMPERATURE & HUMIDITY 
EFFECTS — readings independent of 
both over normal room conditiotis 
{within 1 db) 

READILY USED WITH ACCESSORY IN- 
STRUMENTS such as graphic-level re- 
corders, frequency and wave analyzers^ 
magnetic-tape recorders 

MANY ACCESSORIES AVAILABLE for 

special applications; included are spe- 
cial microphones for high fidelity 
measurements, for reproducible stand- 
ards and for use at end of long cable. 
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addition to wide-range distortion-free re- 
production, the new Scott amplifiers are 
exceptional in the scope of equalization 
they provide for all types of recordings. 

Sonocraft rorporatlon, New York City. 
This company, which has been making 
great strides toward achieving leadership 
in the distribution of sound equipment to 
educational organizations, conducted one 
of the Fair's most inclusive displays of 
moderate-priced recording equ ipment. 
Evidence of the firm's reputation In the 
educational field was apparent in the large 
number of representatives from schools 
and colleges who made the Sonotone suite 
virtually their Fair headquarters. 

Stephens Manufacturlnff Corporation. 
Culver City, Calif., attracted a great deal 
of attention with an introductory showing 
of a new two-way speaker equipped with 
500-ohm voice coils for direct-from-llne 
operation. Highly efficient, the new 
speaker will effect many economies 
wherever lines are available for carryinR 
power-output levels, ^yired-music systems 
for sprawling Industrial plants offer but 
one possible application where savings 
would be substantial. Also shown effec- 
tively were the full line of Stephens high- 
quality speakers with conventional voice- 
coil characteristics, and the Stephens 
miniature microphone. 

8nn Iladio & Electronics Company, Inc., 
New York City., once more justified Its 
reputation as one of the country's most 
aggressive distributors of fine sound 
equipment. Fortunately, Sun's new sound 
catalog came off the presses in time for 
the Fair and thousands of copies were 
presented to visitors. The Sun exhibit in- 
cluded i-epresentative equipment from 
practically every well-known manufac- 
turer in the audio industry. 

Tech Lnhoratories. Inc.. Palisades Park. 
N. J. Here's a company that is really 
making a name for itself In the broadcast 
field. At last year's Fair it captured atten- 
tion with the Artificial Reverberation 
Generator- -this year it came up with an- 
other synthetic source of sound effects, 
the Pistol Shot Generator. The title really 
tends toward understatement, because the 
gadget is capable of simulating a shot (or 
shots) of any type, ranging from a 
twenty-two rifle to a rapid-firing machine 
gun. So realistic Is the effect that sounds 



created by the generator have it all over 
the real McCoy for broadcast transmis- 
sion. Reduced danger to studio personnel 
is another of the Generator's virtues. 

Terminal Radio Corporation, New York 
City. Terminal deserves great credit for 
effectively driving home the fact that 
liigh-quallty audio does not necessarily 
require expensive equipment. The Ter- 
minal exhibit, built around an economy- 
In-audio theme, offered dynamic proof 
that fine music is available to homes with 
even the most modest incomes. It's high 
time that the audio industry as a whole 
recognizes the great market potential rep- 
resented by the millions of homes witliont 
music systems — and takes steps to wipe 
out the impression that high quality and 
high cost go hand in hand. Terminal, 
pioneer that it is in the field of sound, has 
taken a forward step which will be of 
value to the entire industry. 

The Tetrad Corporation, Yonkers. N. Y. 
It is a safe het that thousands of visitors, 
uninformed upon arrival, left the Tetrad 
display with an expert knowledge of styli, 
thanks to one of the Fair's truly educa- 
tional demonstrations. Various types of 
styli were placed under binocular micro- 
scopes so that effects of wear could easily 
be observed. Tetrad is to be commended 
for Its thoughtfulness in providing enough 
of these set-ups for all who were in- 
terested to have a careful unhurried ex- 
amination. Visitors were downright lavish 
in their praise of the precision with which 
Tetrad grinds diamonds to a 1-mil diam- 
eter without observable Imperfection. 

Triad Transformer ^lig, Co., Los An- 
geles, Calif. The quality Inhei-ent in Triad 
transformers was evidenced with dra- 
matic impact in this exhibit. Upon first 
entering the Triad suite, visitors were 
aware of a tastefully -prepared back drop 
which displayed such respected trade 
names as Concertone. Mcintosh, Magne- 
cord, Lear and Presto — all users of Triad 
transformers or coils. Closer inspection 
revealed a group of cutaways which dis- 
played the care and precision with which 
Triad products are manufactured. Triad 
is an excellent example of the impressive 
growth of the electronic industry on the 
Pacific Coast. 

University Loiidspenlters. Inc.. White 
Plains, N. Y., gave impressive evidence of 



the reasons underlying the company's 
phenomenal growth with a showing of 
speakers for every conceivable type of ap- 
plication. Hobbyists displayed particular 
interest in the 6200 and 6201 series, both 
of which played prominent parts in bring- 
ing high-quality audio into homes with 
modest income. Animating the University 
exhibit was a tape recording which ex- 
plained the facts of life of high-quality 
audio. Exceedingly well-handled, the re- 
cording escaped the pitfall of academic 
approach which claims so many ventures 
of this kind, and presented an adult dis- 
cussion of interest to both engineers and 
holib> ists. 

United Transformer Company, New 

Yor k City. If anyone entered this suite 
wondering about the industry importance 
of the familiar initials UTC. you can be 
certain that ere he departed all doubt was 
removed. Thoroughly impressive was the 
ihsplay of UTC audio transformers built 
Into working demonstrations of a number 
of high-quality amplifier. Exceptionally 
atti-active arrangement of the various 
Items on display, together with well-pre- 
pared illustrative material stressing the 
quality and the broad range of UTC prod- 
ucts, made this exhibit one of the Fair's 
nrost effective. 

Waveforms, Inc., New York City, 
created a stir with an improved version 
of the tiny audio oscillator which was first 
intr'odiiced at the 1950 Audio Fair, and 
with a new tuning system which permits 
dialing of FM stations from a remote 
point. As improved, the oscillator covers 
a frequency range of 20 to 200,000 cps. 
The new remote tuner is of the cr>'stal- 
control type, with a separate crystal for 
each station's frequency. Switching of 
fixed-tuned circuits is accomplished by 
a motor -dr iven switch. 

"Weafliers Tndiisfrles. "U'est Collings- 
wood. N. .T. Here was one of the Fair's 
exhibits that can be classed only as 
i-evolutionary. Displayed was the new 
Weathers capacitance-FM pickup. Among 
the unusual qualities of this new pickup 
are 1-gram stylus pressure wide frequency 
range, and exceptional freedom from dis- 
tortion. Keep your eye on this one — you 
will be hear ing a lot more about It as it 
achieves national distribution. 



AES Convention Covered by National Press 



Tlie impressive stature which has been 
achieved in the field of scientific forums by 
the annual CouventiOTi of tlie Audio En- 
gineering Society, was revealed emphati- 
cally by the great interest displayed in the 
1951 meeting which was held in November 
coincidental with The Audio Fair. Begin- 
ning with the installation of officers on the 
morning of November 1. continuing 
through the climactic banquet oti the same 
evening, on through to the final technical 
session on November 3. the Convention 
was a constant center of coverage by the 
trade press, principal daily newspapers and 
wire services, and by a nuniher of national 
inagaziiies whose stories will appear in tlie 
months to come. 

At the business meeting, which was the 
Convention's first official function, Alex- 
ander Fisher, .chairman of the board of 
tellers, announce<l results of the 1951 elec- 
tion. John Colvin, departing president, ex- 
pressed gratitude to the membership for 
tlie cooperation accorded him while in of- 
fice, and tendered the gavel to C. G. Mc- 
Proud. newly-elected president, opened his 
term by introducing other newly-elected 
officers. 

Presented were: F. Suinner Hall, ex- 
ecutive vice-president, C. J. LeBel, secre- 
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Hermon Hosmer Scott, winner of the john H. 
Potts Memorial Award for 1951. Known prin- 
cipally for his development of the Scott dynamic 
noise suppressor and the Scott sound level 
meter, he is also credited with many other dis- 
tinguished accomplishments in the field of audio 
engineering. 



tary, and John Colvin, Jerry B. Minter, 
and W. Oliver Summerlin. members of the 
Board of Governors. Ralph A. Schlegel 
was re-elected treasurer. Lloyd C. Win- 
gard of Cleveland, and Howard M. Tre- 
maine of Hollywood. Central and Western 
vice-presidents respectively, were unable to 
he present. 

Highlight of the Convention was the 
Society's anntnl banquet, toastniastcred hy 
Arthur \V. Schneider, which filled the 
Grand Ball Room of the Hotel New 
Yorker to capacity. In keeping with cus- 
tom, the hanquet provided occasion for 
the annual awards. Recipient of the John 
H. Potts Memorial Award, granted for 
"outstanding achievement in the field of 
ndio engineering" was Hermon H. Scott. 
The Audio Engineering Society Award, 
given eaclt year for efforts in behalf of the 
Society, was received hy F. Sunmer Hall. 
Both presentations were made by Dr. Harry 
F. Olson in his capacity as chairman of 
the Awards Ccanmittee. Following diimer 
and presentation of the awards, a vaude- 
ville program featuring Carson J. Robison, 
one of the truly great singers of folk mu- 
sic, was presented through courtesy of the 
National Broadcasting Company. 
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CTl has the RIGHT COMBINATION 
for Your Complete HI-FI Satisfaction! 



The Only True High Fidelity — High Perform- 
ance Tape Recorder in the Popular Price Field! 

FAMOUS 





TAPE RECORDER 

By Any Standard of Comparison It Is 
1ne Best Buy In the Tape Recorder Field! 

The Concertone meets 
all professional require- 
ments, yet is priced Ex- 
ceptionally Low! Equali- 
zation conforms to NAB 
Recommended Broad- 
castStandards. Extended 
Frequency Response is 
50 to 15,000 CPS ± 2 
db at 15' per second 
speed. Tape Noise down 
to random level. Also 
has 7.5" per sec. Speed. 
Pre-aligned heads quick- 
ly interchangeable for 
Dual or Single Track Recording. Total Harmonic Dis- 
tortion less than 2% at normal maximum signal level. 
Has 3 dynamically tialanced motors, separate heads for 
recording, erase, and playback. Simultaneous monitoring 
from tape while recording. Instant choice of 7.5 or 15 ' 
per second speeds. Fast Forward, Rewind, and Reverse 
(2500 ft. per min.). All controls are interlocked to 
prevent spillage or tearing of tape. Size of basic 
recorder: 22 x 14 x 5" mtg. depth below panel. Use 
with any good quality amplifier. 

AVAILABLE AS BASIC UNIT WITH CARRYING CASE OR 

CONSOLE CABINET 
BASIC RECORDER, 1401D: Drive mechanism, power sup- 
ply, erase, record, and playback preamplifiers, mounted 
on base plate, ready for installation. f^jie a A 
With Dual Track HeaUs. Mo. A161<i7, Net ^«>43*00 
Model 1401S, same with Single Track Heads, Net $345.00 





MODEL 4 LH -The basic amplifier of medium 
gam for use with tuners and as studio monitors, 
etc. Expressly designed for tuners incorporating 
bass and treble controls and pre-ampllfler stage 
for phono. Tube compliment, 1-6J5, l-6Srj7, 
2-6L6G, 1-5U4. Size 7 'W x S 'H x * , - 
U" L. Net price ^04«WW 



StdMuAc at HUDSON 

audio-pacific 

TRUE HIGH FIDELITY AMPLIFIERS 

Startling Performance at a price everyone can afford! 
These famous amplifiers give a new concept to the phrase 
Hi-Fidelity. They have been rated "Superb" by sound 
engineers who know! 

Leading consumer research organizations have found 
them very conservatively rated! The frequency response is 
from 18 to well beyond 20,000 cycles within .1 Db. 
Presence effect is truly astounding, reproduction Is rich, 
brilliant and crisp, rjoise, hum and harmonic distortion 
have been reduced to the vanishing point, -85^ Db.be* 
low 20 watts. 

Harmonic distortion is only at 19.6 watts (40 watts 
peak), with 40 Db feed back. Hum, and noise measure 
less than 1 milli-volt across a 10 ohm load. 




MODEL 4-Same as above with with re- 
mote control panel on which 
is located a master level con- 
trol, four position selector 
switch, and a low level listen- 
ing control de&igned to allow 
full round, rich 
tone at whisper 
levels. Tube 
compliment 1- 
6J5, 1-6SN7, 2- 
6L6G, l-5U4.$i2e 
as above. 




Net price 



« 68.00 



MODEL 3-Same as 4 LH but with an addi- 
tional 1-6J5 for the bass and treble boost 
controls, which are incorporated. Size same 
as Model 4 LH. ^Oe 
Net price ^o5*llll 




FAMOUS COLLINS HI-FI TUNERS 

High Fidelity At Its Best! . 

All the technical skill and * 
craftsmanship possible 
have been incorporated 
into Collins Audio Prod- 
ucts. As a result these 
units closely approach 
custom-built quality, which 
is apparent upon inspec- 
tion and demonstration. 
COLLINS FM-n FM TUNER. Surpasses the performance of 
any unit in its price Class. 9 miniature tuoes, plus tuning 
eye and rectifier. 19V4 x 12 x 7V4. «pm 
No. A3001 NET >59«50 

RADIO CRAFTSMEN 500 AMPLIFIER 

Williamson AII Triode Circuit 

99-999% Distortion-Free 
Terrific Performance! This 
new 12-watt "Ultra-Fideli- 
\f' amplifier uses the fa- 
mous Williamson'AII-Triode 
circuit to set a new high 
In audio fidelity. Frequen- 
cy response: ± O-l db, 
20-20,000 cps. ± 2 db 5 
to 100,000 cps. 12 watts 
± 2 db, 10 to 50,000 cps. 
Total harmonic distortion 

less than 0.01% at average listening level below 1 watt. 
Tubes: 2-6SN7GTA, 2-KT66, 5V4G rectifier. One chassis, 
uses the finest component to produce unexcelled listen- 
ing quality with practically no distortion. At this price 
there's liothlng better! «aa pa 

No. A10964, List $166.00 Net >¥¥«5W 



ALL FAMOUS MAKES IN STOCK 

GE SI20ID 12' High Fidelity SpeaKer Net $19.95 
Western Electric 728B 12 " SpeaKer . ..Net 35.7D 
RCA 515S1 15" Duo-Cone Spealier. Net 35.57 
RCA 515S2 15' DuO'Cone SpeaKer Net 48. 5D 
Altec-Lansing 604B 15" Dia-Cone SpKr. Net 140.00 
Altec-Lansing 603B 15" Ola-Cone SpKr. Net 75.00 
University 6201 12 ' Coaxial SpeaKer Net 44.10 
Ne» Bell 2122A Amplifier, Net 49.45 

New Bell 2145A Amplifier Net 175.52 

BrooK 12A3, 10 Watt Amplifier Net 198.00 

All Preamps, Equalizers, Cartridges, Arms in StocK! 



WE STOCK AND DEMONSTRATE ALL STANOARO 
MAKES OF ELECTRONIC AND AUDIO EQUIPMENT 
. . . Higfi Fidelity Tuners, Amplifiers, SpeaKers, 
PicKup Arms and Cartridges, Accessories, Record 
Cfiangers, Tape and Disc Recorders, Cabinets, 
Replacement Parts, Tubes, Television Cfiassis 
and Components, etc. by sucfi famous n'ames as 
ALTEC-LANSING • ASTATIC 



AUDAK 
BOGEN 
BROWNING 
CLARKSTAN 
ESPEV 

GENERAL ELECTRIC 
HALLICRAFTERS 
MARKEL 
PICKERING 
RADIO CRAFTSMEN 
H. H. SCOTT 
UNIVERSITY 



BELL 
BROOK 
COLLINS 
ELECTRO.VOICE 
GARRARD 
GRAY 
JENSEN 
MAStO 
RCA 

REKOKUT 
STEPHENS 
WEBSTER 



WESTERN ELECTRIC. Etc. 



NEW! BOGEN Model HO-10 
TRIODE POWER AMPLIFIER 



wilti Model RXPX 
High Fidelity 
Remote Control 




Feotwrei HO-tO: tO Wort Triod* Amplifier. 
Di*tortion— 1 .3% at roted output 20-20,000 
CPS-35% at tOOO CPS. Cothode follower, 
domping factor 25. 

Feoturei RXPX: Uied oi remote up to 25 ft. 
Providei remote control of Power, Selector, 
Volume and Separote Bosi and Treble. Pre- 
amplifier inpul» for all mognelic cartridges. 
Gain: HO-10 75 db, with RXPX ot 80 db. 
Frequency response at 10 watts: HO-10 .02 
db from 1 0 to 20,000 CPS. HO-10 with 
RXPX 1.5 db from 10 to 20,000 CPS. 
Tube* (8): 1-6SL7GT, 2-6SF5, t.6SN7GT 
1.6B4B, 1-6X5GT, 1-5V4G. 

Output impedonce— 12 ohmi. HUM FUND.— 
70 db MAX.— 60 db. 

NET PRICE MODEL HO-10. ^94.08 
NET PRICE MODEL RXPX. ^53.37 



KEWOIMIXOUARY NEW ^OUND STUDIOS! ou, uptown store 

features the most advanced inttaitatlon anywhere! 
Relax In an easy chair , . . select and operate 
ANY combination ot world famous high fidelity 
.components by PUSH-BUTTON Remote Controls. 
Every music lover, engineer, sound technician and 
high fidelity enthusiast will be fascinated by this 
new Ingenious approach to autfto-comparlsofU 
'Sound studios at Both Stores. 




A LOT OF FINAGLING was clonc witli the 
RJ enclosure principle between the 
time 1 wrote about it here — early 
August — and the showing at the Audio 
Fair. The idea itself is flexible as to de- 
tailed application, and every few days tliere 
seemed to be a new shape, a new rear- 
rangement of insides. My projected 9-in. 
cube grew, in the interests of optimum ex- 
perimental performance, to tlie huge size 
of 12x12x14 in., enclosing a single 8-in. 
Pernioflux, which then gave forth with 
bass flat to silghtly below 60 cps. Quite 
something. For the Fair, a corner speaker 
was evolved which looked even smaller 
than the original box in area, though it 
was not. But the most important develop- 
ment as far as what I had to say was con- 
cerned was an arrangement whereby tlie 
center-emanating highs from any single 
speaker or from any coaxial may be ac- 
commodated to perfection. This answers 
my objection, as of October, that quality 
could be had only via a separate tweeter. 
The method of high propagation is utterly 
simple, extremely ingenious, and not to be 
mentioned, at least as of this writing. 

As many readers will have discovered, 
the RJ, though using a tuned resonance, is 
not merely another organ-pipe system ; it 
has virtually no measurable peak at the 
resonant point, mainly, I gather, because 
of the stiffness of the relatively small body 
of air in the enclosed space to the rear of 
the speaker, whereas resonant systems with 
larger air areas develop large peaks and 
valleys. 

Point Source 

A paragraph in my October RJ disquisi- 
tion, by the way, brought up an interesting 
side-point. A good engineer friend remarked 
that I was very thoroughly off the beam 
in speaking of a slot as a means of avoiding 
a point source of music; it is, in fact, virtu- 
ally a point source. 

Quite true. In this area, explored by this 
department, that impinges both on music 
and on engineering with a good parcel of 
psychology, physiology, and what-not in- 
cluded, we must be wary of word-traps. 
Far too many heated arguments go on 
among audio- followers that, in the last anal- 
ysis, boil down to matters of word defini- 
tion or coverage. And the fact that most 
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EDWARD TATNALL CANBY* 
Word Traps 

of us use many terms in an accepted, yet 
slangily inaccurate way only complicated 
the problem. I often speak of "classical" 
nmsic though I could not as a musician de- 
fend it, because it is too far entrenched a 
term to dislodge now. Taken in its vague 
and yet accepted meaning, it is a good 
starting point in music for an exploration 
towards more specific and meaningful 
terms. So with many another word. 

And so with "point source." Observe 
two senses in which it is used. First, and 
accurately, it is to the engineer a source of 
sound which actually emanates from a point 
or a relatively small area. A section of 
sixteen violins in an orchestra is no point 
source, but a single oboe is. An organ pipe 
is more of a point source than a piano. A 
slot in front of a loudspeaker is a point 
source in one plane and a near-point source 
in the other, if you wish. 

However — look at the other, less ac- 
curate but still legitimate usage of "point 
source," legitimate when you take the view- 
point of a listener to music, which is 
strictly subjective. What may be called the 
point-source effect is that unpleasant form 
of sound distortion that brings most of the 
reproduced sound of nmsic to the ear fr:.n'. 
one place, in a direct beam. (Distortion, 
that is, when the original sound was widely 
distributed in source — the actual fources 
and/or the reflected Mveness. A point-source 
original, without reflected livencss, would 
be undistorted.) Distortion of music via 
point-source reproduction has been cele- 
brated in these columns before, and, as they 
say, needs no introduction. A point source, 
to a listener, is one that sounds like a point 
source, and no other. 

Take a true point source, then, such as 
any normal loudspeaker, and contrive, either 
via the mounting and enclosure of the 
speaker or via reflection in the listening 
room — liveness- -to distribute tlie sound 
after it leaves the point, so that it does not 
arrive directly in a straight line. You have 
then avoided the point-source effect, though 
not the point source itself! Every good 
listening set-up must accomplish this dif- 
fusion or disguising of the point of origin 
to some degree ; some rooms are live 
enough to accomplish it even though the 
speaker aim baldly straight at the listener, 
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other spots may require all sorts of con- 
trived reflection to abolish the point-source 
effect. But of course the original point 
source itself is always there, if a 15-in. 
cone may be called, relatively speaking, a 
point in a large room. 

Pointless distinction? Not at all, since 
more than one argument has raged on just 
such a misunderstanding. A slot is a point 
source, but it is also an excellent means of 
avoiding point-source effect in the listening 
because of its wide distribution of the 
emitted sound waves. 

Liveness 

Another and more significant example of 
the same sort of word-confusion hit me 
recently— the term "liveness." It's one thing 
to talk of a "live" studio or concert hall, 
and another, not so legitimate, to speak of 
the liveness of a hall. In fact, to be accu- 
rate we should never use the term that way 
at all. Liveness, properly, is an effect in 
reproduced sound; the liveness we hear in 
a recording is a combination of hall charac- 
teristics and of mike placement and balance. 
As we all should know by this time, one 
and the same hall can give numerous live- 
ness results, according to the mike tech- 
nique used, and one record can be as unlike 
another made in the same hall as night 
and day. 

We would be seriously in error, then, if 
we did not make clear in our minds the 
distinction between the sound of a hall it- 
self—a static, fixed quality — and the live- 
ness effect as heard in a recording or a 
broadcast. The Maxfield formula for live- 
ness in broadcasting is clearly and rightly 
concerned with the transmitted sound, not 
the fixed room characteristics. 

In liveness, then, the engineer is con- 
cerned with the liveness effect; whereas 
with the point source, he considers not the 
effect but the fixed origin of the sound. 

Shall we make a strict rule? Impossible. 
People are going to use both of these terms 
in both ways, until kingdom come. The an- 
swer is simple : in all cases we should make 
clear by the context, or by added words, 
the meaning we have in mind. Hence my 
belatedly added word, effect. No use trying 
to stop the march of slang and semi-slang. 
Language grows and lives through slang, 
through new and changing uses for old 
words, and I'm all for it. But you can keep 
[Continued on page 47] 
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hear 



Those who were at llie Audio Fair 
know how ihe AUDAX exliiliit was 
mol>lieiI hy people who wanted to hear 
the renowned POLYPHASE and were 
unexpectedly rewarded hy hearing the 
new CHROMATIC POLYPHASE. Al- 
though the AUDAX exhihition room 
was the largest ever useil I>y this com- 
pany, it had never heen so mohlieil hy 
eager, interested music lovers. 

Here is just one letter from the many 
already received, congratulating us on 
the astonishing realism of the new 
CHROMATIC POLYPHASE. 

"I was never so happily mohlied in my 
life. As I passed the AUDAX exhihit 
room I hearil wliat seemed to I>e the 
actual voice of Ezio Pinza singing. I too 
pushed my way into the crowded room, 
and there I was treated to tlie finest ex- 
hiI>ition of recordeil music it has ever 
heen my pleasure to hear. I visited all 
the exhihits I>ut came hack to hear 
POLYPHASE again and again. That's 
how good it is. . . 

Never before such EAR-QUALITY, 
such FAITHFUL REPRODUCTION 

When used on LP only, point pressure 
may be as low as 2 grams. 
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iri//i Com pass-ttivoletl AUDAX 
Arms and for Record Changers, 



Because . . . you and ONLY YOU can 
decide what sounds hest and most pleas- 
ing to yon . . . see it, HEAR it, compare 
it with any reproilucer anywhere anil . . . 
vou he the judge . . . vet, POLYPHASE 
COSTS LESS THAN ORDINARY PICK- 
UPS. 




Write for editorial reprint 
on POLYPHASE Principles 

Be sure to obtain a copy of 
PHONO FACTS from your distributor 



AVDAK eOMPANY 

500 Fifth Avenue New York 18 

"Creatort of Fint Btectro-Aeoiutuat apparalui 
for over 25 years." 
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NEW PRODUCTS 



9 Two -Frequency Oscillator. Carrying 
out a policy announced some montlis ago 
to expand its "unit" line of inexpensive 
laltoratorv Insi runients, Geneial Radio lias 
introduced the Type 121 4-A uiiii Oscillator. 
Output freiiiiencies of 400 and 1000 cps at 
200 mw make the unit ideal as a modulat- 
ing source for the GR Types 1208-A and 
1 209- A unit oscillators, as well as for 
bridge measurements and general lahora- 
toi'y applications where fixed frequencies 
are called for. Fieuuency tolerance is 




I 

+ 2.0 per cent and distortion is below three 
per cent. Open-circuit output level is ap- 
proximately SO volts at 8000 ohms Im- 
pedance. Toggle switch is provided to 
select either 400-cps or 1000-cps fieciuency 
output. The 1214-A differs from other OR 
unit instruments in that it contains its 
own buili-in power supply. Manufactui'ed 
by General Radio Company, 275 Massa- 
chusetts Ave., Cambridge 39, Mass. 

f Crystal Cartrldg'e. Asiatic's new Model 
-12-U pickup cartridge employs a lemov- 
able cnpacitor harness to permit a choice 
of 4- or 1.2-volt output at 1000 cps. Thanks 
to this innovation the unit may be used 
as a replacement for 125 different models 
of 78-r.p.m. pickups now in sei"vice. This 
gi'eatly reduces inventoi-y lequirements of 
ser-vicemen and jobber-s. The car'tridge is 




supplied with a tiny capacitor in place 
for low output. Output is raised by slip- 
ping t he capacitor off the terminals. A 
second feature of the L-12-U is a means 
of T-estiict ing chuck motion to protect 
against rough handling. Cut-off frequency 
of the cartridge is 5000 cps and tnlnlmum 
needle pressure is one ounce. Astatic 
CovporatioTi, Conneaut, Ohio. 



9 Self-Ziocklng Anchor Nntsi This new 
product, recently introduced by Kaynar 
Mfg. Co., Inc., Los Angeles, Calif, in- 
corporates many new features never be- 
fore inherent in a standerd lock nut. Made 
of spring steel, the unit is lower in height 
and lighter than any compat-able lock nut. 




Kxtr eme elasticity provides exceptional 
locking torque uniformity e\'en with large 
variations in holt diameter. Static load 
tests i-eveal axial strength con.sideralily 
above that of conventional nuts and well 
above most st rint,'eiit .1 A\ retiuirements 
According to the nianufactui'er, the nut is 
made on high-production stamping equip- 
ment which places it In a low cost bracket. 

# High-Precision Synchronized Motion 
Picture Camera System. A long-sought 
goal in the field of scientific photography 
--accurate opeiation of a series of motion 
pici ure t-ameras taking pictures simul- 
taneously to close tolerance— is realized 
with the new Maurer Servo-Sync Camera 
Drive System. Maximum possible devia- 
tion of shutter position in this system, 
which utilizes circular rotating camera 
shutters, is less than one degree, which 




at 12 frames per second is equivalent to a 
time tolerance of 230 nucroseconds. Use 
of the system is not limited to any one 
type of camera. It has been applied with 
etjual efficacy to a large numbei' of stand- 
ard motion picture, scientific, and ribbon- 
frame cameias. The bulk of its effective- 
ness will be felt in applications where 
two or- more sources of information must 
be recorded at essentially the same time. 
Designed by Origins, Inc., Saybrook. Conn, 
for Wollensak Optical Co., Rochester, 
X. Y., the system is manufactured by J. 
A. Maurer, Long Island City 1, N. Y. 

Iilne- Matching Transformers. Designed 
or high efllciency and ease of installation, 
the new Atlas weatherproof line-matching 
t raiisforiners permit matching of Atlas 
speakers to either constant- voltage (70- 
volt line) or constant- impedance sound 
systems. Frequency response of the trans- 
formers co\'ers the entire range of public- 




address reqrrliements. Power- handling 
capacity is 12 watts. Full technical details 
of available models will be supplied by 
the manufactuier. Atlas Sound Corp., 14-19 
39th St., Brooklyn 18, X. Y. 



Ci Magnetic Tape Recorder. The Tape- 
master is a tape-transport mechanism and 
matching preamplifier with bias-erase 
oscillator' designed for use witli any 
standar'd basic amplifier or r-adlo-phoYro 




combination. The dr'ive assembly oper-ates 
at a tape speed of 7 in. /sec, incor'i)orates 
fast for-war-d and r-ewind, single-switch 
cont r ol, and except ional fr eedom from 
vibr-at ion. The preamplitier- chassis con- 
tains built-irr power- supiily, is fully wired, 
and Incor-por-ates inputs for- micr'Ophone 
and r-adio-phono, outputs for- amplifier and 
headphorres, and neon recording-level in- 
di(-ator-. Morritor ing jack is panel-mounted. 
Marrufactuted by Tapernastei, Inc., 13 W. 
Hubbard St., Chicago 10, 111. 



% Record-Beproduce Head. Growing in- 
terest irr the use of nragnetically sound- 
stiiped motiorr picture trim motivated the 
desigrr of this new Stancil-Hoffman r-ecor-d- 
repr'oduce head. Small eirough to mount in 
existing pr-ojectors, actual size of the new 
unit is 3/8" X 3/16" X 3/8" deep, including 
a triple lamination hum shield. The head 




will be supplied in two models, each avail- 
alile in kit form. The first will be a head 
making jxissible the use of the standard 
photo-elei t lie-cell amjilifier in most pro- 
jec-tois. Tiie seooird kit will include a 
recording amplifier- and an erase head to 
pei-niit r-et-in-(lings to be made directly on 
the projectoi-. Stancil-Hoff man Corpora- 
tion, I OKt X. Highland Ave., Hollywood, 
Calif. 



% Be posited- Carbon Resistors. Carh-Ohm 
is the trade name of a new line of resis- 
tor-R being nianufactur-ed by the Phaostr-on 
Company, 151 Pnsaderra.A ve., Soutlx Pasa- 
dena, Calif. Designed essentially for high- 
fr-e<iuency applications, Cai-b-01ims also 
meet the need for closely matched units 
in computer- networks, and ate of parti- 
cular- advantage in equipment which is 
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subjected to extremes of temperature. 
They are available hermetically sealed in 
glass or clad in a humidity-impervious 
casting. Power ratings range from one- 
third to two watts, and resistance ratings 
are 20 ohms to 200 megohms. Illustrated 
brochure will be mailed on request to the 
manufacturer, 

• Record Chan^rer. The V-M record play- 
ing mechanism is unique in its ability to 
play 10- and 12-in. records Intermixed In 
any desired sequence, and in its incorpora- 
tion of the "Siesta Switch", a switch for 
turning off any appliance plugged into 
an outlet mounted on the changer, after 
the playing of the last record. Other 




features of the new V-M cliangers Include 
jam-proof mechanism, and considerable 
reduction of moving parts. AH models are 
three-speed, of particularly rugged con- 
struction, and bear the seal of the Under- 
writers' Ueexa mi nation Service. V-M 
Corporation. Fourth & Tark Sts., Benton 
Harbor, Mich. 

# Portable Record Flayer. Announced 
recently as an addition to the company's 
extensive line of audio equipment, the 
Model KC-12 record player, manufactured 
by Kewcomb Audio Products Company, 
Hollywood 38, Calif., features a 5-watt 




amplifler, Web-Cor 3-speed changer, arid 
a 6" X 9" AInico V speaker. Volume and 
tone controls and pilot light are mounted 
on front panel. Sturdy carrying case Is 
solid plywood covered with durable 
fabricoid. Total weight is 31'^ lbs. Carries 
UL seal. 

• Aconatlc Itens. Beaming of sound 
waves is reduced to a minimum with the 
Model 175 DLH acoustlc-lens-and-horn 
assembly recently announced by James B. 
Lansing Sound, Inc., 2439 Fletcher Drive, 



Los Angeles 39, Calif. Designed for use 
with the Lansing Model 175 high-fre- 
quency driver, the lens, because of excep- 
tionally wide bandwidth, affords equal 
distribution to all tones. 





"WILLIAMSON" MODEL C-500 

Here at last is the famous Williamson amplifier with 
all the outstanding features, available not in kit form, 
but as a complete unit. Those who know Radio 
Craftsmen for their famous Tuners, Amplifiers, and 
TV Chassis are fully aware of the superb performance of these very fine units. Now. 
Radio Craftsmen Is proud to announce this new addition to its very popular family. 

SPECIFICATIONS 

POWER OUTPUT: IS wattf nominal HUM AND NOISE LEVEL: -90 db 



FREQUENCY RESPONSE: ±0.1 db, 
20 cps to 20,000 cps; ± 2 db, S cpl 
to 100,000 cpl. 

POWER RESPONSE: 12 wattf, +1 
db, 10 cps to 50,000 cps. 

TOTAL HARMONIC DISTORTION: 
Less than 0.1% at 10 watts at mid- 
freqs. 



NET $99.50 



(22,000 ohm input source). 

OVERALL GAIN: 70 db (470,000 
ohm input resistance). 

OUTPUT IMPEDANCE: 8 and \6 
ohms nominal. 

TUBE COMPLEMENT: <SN7GTA 
amp. e>- inverter, <SN7GTA push- 
pull driver, (2) KT66 power out- 
put, 5V4G rectifier. 




AUDAX POLYPHASE 
REPRODUCERS 

This amazing reproducer has deservedly 
won the acclaim of thousands of users 
everywhere. Stylii are replaceable indi- 
vidually — as simply as you replace the 
ordinary steel needle. Frequency Re- 
sponse — 20 to over 10,000 cps. 

NET — L6 for all lateral record- 
ing» $20.28 

NET — R2 for all lateral record- 
ing$ S14.41 

Both models available with 
adapters for Webster-Chicago or 
Garrard Changers. Also avail- 
able with Diamond Stylii. 




GARRARD "TRIUMPH" 
RECORD CHANCER 
MODEL RC-80 

Completely automatic, this superb three 
speed record changer plays every type 
of record exactly as the manufacturers 
intended. Heavy-duty constant speed 
motor assures quiet performance — with- 
out "wows". You need not lift records 
over spindle when removing them from 
turntable — simply remove spindle from 
socket. Records may then be taken off 
turntable WITHOUT DAMAGE to 
record. Pick-up Arm is specially de- 
signed to eliminate resonance. Plug-in 
type heads for both standard and micro- 
groove recordings. Automatic shut-off. 
Special heavy-duty spindle for 4 J rpm 
discs. Dimensions — IJ/z" WXHy^" D 
X J/z" H. 

NET (Less Pickup) $39.00 



Look for winner of Audio Fair PENTRON contest 
in January issue of AUDIO ENGINEERING. 

CJ<^~? . CORTLANDT 7-6563 



69 CORTLANDT ST„ NEW YORK 7, N, Y, 
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TAPE EDITORS-SOUND MEN 

Splice tape faster. 
easier with the new 



ediTall 



TAPE SPLICING BLOCK* 



Precision machined from 
lifetime DURALUMINUM. Designed 
to give PERFECT SPLICES with a minimum of 
time and effort. Can be used in conjunction with 
any tape recorder using standard tape. Simple to use 
— no dips or mechanical devices to go out of order. 



Price 
$^.50 



DEVELOPED by Joel Tall, famous tape editor 
of C.B.S.; Instructor of Tape Editing at N.Y.U. 

RECOMMENDED by Minnesota Mining and 
Manufacturing Co. 

USED on the Famous Ampex Tape Recorder. 




(I'hutu — Courtp^y of Audio ami Video I'rodncts Corp., Nciv York) 



9 Ask for it at your local distributor 

Manufacfured exclusively by 

TECH LABORATORIES, inc. 

Box 148, Palisades Park, N. J. ^""^^ '"^ 
New York Disfribufors: 
AUDIO & VIDEO PRODUCTS CORP. HARVEY RADIO CO. 

730 5th Avanus 103 Wast 43rd StrKt 

New York 19, N. Y. N.w York 18, N. Y. 



INTERVIEW AMPLIFIER 

[from fage I?1 

1.73\/30/\/^' O'' Eighty 
db below this value is .0000423 volts, or 
42 microvolts. The input transformer 
has a step-up ratio of 30/50,000 ohms, 
which gives a voltage gain of 40.8, the 
S(|iiaie root of the impedance ratio. 
Therefore, between the grid of the lirst 
tube and tlie grid of the output stage, it 
is necessarv to have a voltage gain of 
1.69/ 00172, or approximately 1000. This 
is easily ol)tained by using two pentodes, 
one the low-noise 5879. and the other 
a 6)7. This will allow for more than 
enough gain for recording, and for the 
addition of some inverse feedback. 
The signal from a playback head is 
somewhat less than that from a micro- 
phone, and an additional 20 db of gain 
is required for tlie low-frequency equal- 
ization, so both pentodes are used in 
circuits which give stage gains of ap- 
pro.xiniately 100, as ol)Served from am- 
plilicr charts in the Tube Handbook. 

The low-frequency equalization i; pro- 
vided by a feedback loop around the 
first stage, as used in the Magnecord 
amplilier. The circuit is simple, and 
lends itself to minor moditication, as re- 
(|uired. to obtain the desired playback 
characteristc. The network Cj. R^, and 
R, gives the necessary low-frequency 
boost by reducing feedback to a mini- 
mum at low frequencies. When tlie re- 
actance of C, equals the lesistance 
R, + Rt, the curve is 3 db from "Hat," 
and alKJve this frequency the response is 
essentially Hat. One section of the 
switch disconnects the feedback network 
A'2 - C.J from R,, and groumls the lower 
end of the input transformer secondary, 
removing all feedback from the first 
stage. 

In order to provide direct current for 
the heater of the first stage, a selenium 
rectifier and a filter capacitor are 
mounted in the amplifier. In the circuit 
shown, the voltage at the heater termi- 
nals of the 5879 is 6.0 when the a.c. 
heater voltage is 6.3. The use of d.c. on 
this heater reduces the hum below 
audible modulation on the tape. 

It is noted that there are quite a num- 
ber of sections to the function switch. 
Since the input and the output of the 
amplifier both have to appear on the 
switch, some precautions must be taken 
to avoid unwanted oscillation. The 
switch is composed of two decks, being 
shielded by the section of the chassis 
between them. In the record position, 
the microphone receptacle is connected 
to the input transformer by Sif ami 
S,a \ S,A and S,,i connect the recording 
head to the output of the equalizer; S,i, 
comiects the output transformer winding 
to the input of the isolation pad. The re- 
maining two sections, S ,c -"'d S con- 
nect the VU meter and apply B + to the 
bias oscillator, respectively. In the play- 
back position, the tape head is connected 
to the input transformer through switch 
sections S,ii, S,,t, S,y, and Sm — with 
the interconnections between the switch 
decks serving to provide isolation be- 
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tween input and output of the amplifier. 
S,B connects the equalizing network 
around the first stage, and S,c turns on 
the speaker. To reduce the number of 
wires in the interconnecting cable, the 
rectifier and filter for the d.c. filament 
supply to the 5879 are mounted in the 
amplifier case. 

Interconnecting Cables 

The cabling between the various units 
is arranged so that there is no possi- 
bility of making any incorrect connec- 
tions. The microphone cable is just long 
enough to run from the microphone to 
the jack J„ and since the microphone 
remains permanently mounted on the 
top of the case, there is little reason for 
disconnecting this lead at any time dur- 
ing normal operation. The power cable 
from the amplifier to the power supply 
is attached to the amplifier chassis, and 
is plugged into the power supply re- 
ceptacle, using an 8-prong Jones plug. 
The power supply cable from the re- 
corder terminates in a 6-prong plug 
which mates with a receptacle on the 
power supply case. The remaining lead 
from the recorder terminates in a Can- 
non plug, which connects into the am- 
plifier chassis. 

The power supply cable from the am- 
plifier is a 7-wire shielded cable, with 
the shield connected only at the plug end. 
A separate lead is used for the common 
ground connection. The 6-wire lead 
from the recorder carries ground, B +, 
6.3 volts for the bias oscillator filament, 
and lis volts for the recorder motors. 

A rubber-covered a.c. line furnishes 
the main power connection from any 
convenient llS-volt outlet. 

Construction 

While any convenient case can be 
used, the one employed is available as a 
standard model, and is readily adapted 
to this application. The front apron is 




Fig. 7. Sketch of chassis arrangement to pro- 
vide for shielding between two decks of record- 
playback switch. 

cut down both sides and across the bot- 
tom so that a chassis can be slid into po- 
sition. The front panel is made to over- 
lap the bottom of the case, and the 
chassis is attached to the front panel 
permanently. The switch shield and 
mounting is made by cutting two saw 
slots and bending a portion of the top 
surface down, as shown in Fig. 7. This 
requires some nicety of calculation, be- 
cause the spacing between the chassis 
and the front panel must be just right 
to mount the switch, using the spacers 
and tie bolts of the switch to hold it to 




Enthusiastically acclaimed by engineer and music 
lover alike, the ALTEC 604B Duplex is still the finest loud- 
speaker of its type ever produced. 

Its smooth frequency response, fine musical qualities 
and exceptional efficiency make it the choice for professional 
monitoring, auditioning, and for those whose critical tastes 
demand the best for home music installations. On one frame, 
the 604B Duplex incorporates independent high and low 
frequency reproducing units, designed to function without 
distortion-producing interaction. Built-in multicellular horn 
properly loads high frequency unit and permits optimum 
dispersion of "highs." Frequency response of 30 to 16,000 
ops more than spans the FM range. 

ASK FOR A DEMONSTRATION 
DEALERS EVERYWHERE 



LANSING CORPODATION 

9356 Santa Monica Blvd., Beverly Hills, Calif. 
161 Sixth Avenue, New York 13, New York 
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HidhtliAelitii 



i^^-siM . THE NEW MAGAZINE FOR AUDIO-PHILESt 

*Peopt« Who Enjoy Fine Musical Entortainment ot Home 

offers you an opportunity to get a 

^690 hi-fi installation absolutely 

OR ONE OF FIFTEEN CASH AWARDS 



As a means of encouraging hi-fi enthusiasts, eight of the leading manufacturers 
of fine audio equipment have joined the publishers of HIGH-FIDELITY Magazine 
in offering the following awards, to be presented on February 29, l952.These are: 
1st AWARD: Complete equipment for a hi-fi Installation, comprising a Browning 
FM-AM tuner, Scott amplifier, Pickering tone arm with 2 diamond-stylus pickups, 
Rek-O-Kut turntable, Garrard changer with Audak Polyphase pickup, Altec 
604B coaxial speaker, and Workshop FM antenna. 



2nd AWARD 
One hundred dollars in cash 



4th AWARD 
Twenty five dollars in cash 

3rd AWARD 5th to 16th AWARDS 

Fifty dollars in cash Each ten dollars in cash 

Complete Information will be found in the Winter Edition of HIGH-FIDELITY. 



HIGH-FIDELITY Magazine is published for the rapidly increasing 
number of people whose hobby is getting hi-fi reproduction from 
audio, records, and tape. You don't have to know trig and calculus 
in order to understand and make use of articles published in 
HIGH-FIDELITY. At this Magazine, there's a rule against using 
anything beyond simple arithmetic, and not too much of that. On 
the other hand, every article in HIGH-FIDELITY Is based on the 
very latest engineering techniques and professional practices, 
presented in terms of the average hobbyist's skill and the 
facilities available in a kitchen-table workshop. 


For the 
non-professional 
audio enthusiasts 
who want 
professional 
audio performance 


Your hi-fi 
installation con be 
as handsome in 
appearance as it 
is in audio 
performance 


AS A HI-FI ENTHUSIAST, you can share the enjoyment of your 
hobby with all your family and your friends. But be careful not to 
sound a note of discord in your home by turning your living 
room into an acoustic laboratory! Your radio, phonograph, 
tape machine and TV set can be housed attractively in a simple, 
decorative cabinet, built into a modern music wall, or concealed in 
a conventional furniture piece. You'll find over 30 photographs 
in the Winter issue of HIGH-FIDELITY showing the details of 
professional custom installations which reflect the latest in 
advanced engineering and decorative appearance. 


TAPE RECORDING is the newest field of activity for audio enthu- 
siasts. What makes it particularly interesting is the fact that it 
offers the opportunity to combine fun and profit. At home, a tape 
recorder is the audio equivalent of o movie camero for recording 
family history. It's a wonderful means of entertaining friends, 
because everyone likes to hear his own voicel Among many other 
uses is that of making up musical programs from ofT-the-air 
recordings. And you get back the cost of the equipment by 
making recordings for others. The new HIGH-FIDELITY explains 
in detail how to moke recordings of professional quality. 


Information 
about the use of 
tape recording 
equipment for 
entertainment 
and for profit 


Hear the 
HIGH-FIDELITY 
program on WABF 
New York, each 
Thursday, 1 0:00; 
Sunday, 8:30 


A most useful feature of HIGH-FIDELITY is its complete report 
on new phonograph records, prepared by leading critics, and now 
presented In a special 16-page section. If you live in New York, 
listen for HIGH-FIDELITY Magozine's programs on station WABF, 
at 99.5 mc. Check the performance of your oudio equipment by 
tuning in, because these musical programs are. from original 
15,Q00-cycle tape recordings of musical masterworks. 



Use coupon to order o subscription. If you request , we'll start with the April issue, if still available. 
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A large-size magazine, 
with over 100 illustrations, 
handsomely printed on fine paper 

Published by Milton B. Sleeper 
Audio Building, Great Barrlngton, Mass. 
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the bent-down portion of the chassis, and 
with the mounting bushing of the switch 
being just flush with the underside of the 
front panel. While this may sound diffi- 
cult, it must be remembered that the 
spacers between the switch section and 
the chassis may be cut readily to make 
the switch fit properly. 

The input transformer is mounted 
under the chassis on a bracket, making 
the connections reasonably near the 
switch for ease in wiring the playback 
equalizer components. The gain control 
is above the chassis, and permits a short 
lead direct to the grid of the 6J7, as 
shown in Fig. 8. The coupling capacitor 
C, is in the small space between the 
gain control and the front of the chassis. 

The general underchassis arrange- 
ment may be seen in Fig. 9. The 5879 
heater supply is under the VU meter, 
which requires some odd cut outs in the 
chassis to miss the terminals. In plan- 
ning for the parts placement, the orig- 
inal drawings were made in three di- 
mensions, with the case angles projected, 
so that everything clears — but not much. 
Most of the wiring is made directly 
from point to point, with resistors and 
capacitors connected to socket terminals 
where possible. 

The capacitor C, is the one visible on 
the corner of the chassis in Fig. 8. R,,, 
Rn, and R,g are mounted on the three 
unused terminals of the 6-hole socket for 
the equalizer. The socket for the 5879 
is a Vector. V/z in. high, and mounts 
R„ Ri, and R,. This socket is riveted to 
a metal electrolytic capacitor mounting 
plate, and is flexibly mounted on the 
chassis by means of four grommets, us- 
ing the Amphenol kit available for this 
type of mounting. W hen a socket is so 
mounted, flexible leads must be used to 
make connections to it — the so-called 
"antenna hank" is ideal for this purpose. 
R. is directly mounted on the input 
transformer terminal panel. 

The microphone is mounted on the 
ball-and-socket camera tripod top by 
means of an adapter, since the micro- 
phone handle has a 5 8-27 thread and 
that of the swivel is 1 4-20. The lower 
part of this type of ball-and-.socket unit 
in removed and discarded. Four holes 
are drilled in the ring for 3-48 screws, 
and the unit is then attached to the top 
of the case, with a coil spring under the 
ball. This spring is of the type used for 
spring mounting a record changer, and 
is about 5 8-in. in diameter. There is 
enough friction to hold the microphone 
in any position it is placed, yet it can 
be laid down again.st the case for carry- 
ing. .\ slot in the ring of the ball-an'l 
socket head permits the microphone to 
be laid flat against the case in only one 
position; in all other directions, the mi- 
crophone can only be lowered to about 
30 deg. from horizontal. 

The power supply is enclosed in the 
3}/^x6x8 "Minibox," most parts being 
mounted on a shelf attached to the case 
The 4 X 6-in. oval speaker is in this case, 
and protected by j4-in. hardware cloth, 
as shown in Fig. 10. To conserve space, 
the half-shell of the transformer ex- 
tends outside the case. Two ventilating 
plugs are installed on the bottom of this 
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case, and one on the top over the recti- 
fier tube. To permit free flow of air, an- 
other is installed in the carrying case 
directly below the speaker grille. The 
carrying case was made to order, and , 
the power supply is simply dropped into 
the compartment provided — making a 
fairly tight fit. Since it was decided that 
it might be possible to damage the re- 
corded tape if it were too close to the i 
power transformer and chokes, the com- 
partment for the amplifier is at the cen- 
ter of the case, with the tape being 




Fig. 10. External view of power supply case. 

spaced away from the power supply by 
the amplifier. Since this arrangement 
places the two heavier sections at the 
center and the end, it is advisable to 
order the case without a carrying han- 
dle. After determining the center of 
gravity, the handle can then be mounted. 
The case may not appear symmetrical, 
but it does carry easier. 

Performance 

The unit as constructed has already 
been acro.ss the country four times, and 
has made quite a number of recordings 
by this time. There is sufficient gain for 
all microphone work within the require- 
ments of interview service — the gain 
control normally being used at about 20 
on the dial plate, which is a standard at- 
tenuator scale used to give this unit a 
professional appearance. Actually, the 
calibrations of this scale approximate 
the attenuation of the volume control, in 
db. Adequate gain is also provided for 
playback, and the response is essentially 
flat from 100 to 7.=iOO cps. Figure 5 
shows the response from microphone in- 
put to tape output — with a rise at the 
high-fre(|uency end to provide crispness 
in the speech. The curve of Pig. 6 shows 
the actual voltage across the recording 
head for constant zero-level indication 
on the VU meter. This curve shows the 
effect of the equalizer in its deviation 
from the 6-(lb/octave curve which 
would result from a constant-current 
feed of the recording head. 

The amplifier unit, with its power 
supply and carrying case, has proven 
its value for use by non-technical per- 
sonnel, and therefore justifies this par- 
ticular design. All flexibility has been 
eliminated to make the operation as 
straightforward as possible and to re- 
duce the possibility of error. However, 



HARVEY'S Famous AUDIO-TORIUM 

Your One-Stop Center for the Best in Soundl 
Complete Stocks! API Brondsf Fast ServiceJ 



To Help You In Your Selections 
We List A Few Suggestions 

PHONO-RADIO COMBINATIONS 

HARVEY has a Combination for Every Taste and Pursel 

Phono Combination Type "A" 

Bell #2122 Amplifier 
V.M #950 G. E. Changer with 

Dual G. E. Cortridge 
University #6200 Spealier $ 1 02.95 

Radio-Phono Combination Typo "B" 

Bell #2122 Amplifier 
Meissner 8CC Tuner 
Electro- Voice SP12B Spealier 
V-M #950 G. E. Clionger 

Willi Dual G. E. Cortridge $1 56.75 



HI-FI Phono-Radio Combination 
Type "C" 
Espey 51 1 B Rodio ClioHis 
University #6201 Speoker 
V-M #950 G. E. Chonger 

with Duol G. E. Cortridge $1 92.90 

Ht-Fi Phono-Combtnatton Type *'D" 
Bell #2U5 Amplifier 
Webster #100-27 Chonger with Duol 

G. E. Cortridge 
University #620) Speoker $255.75 

HI-FI Phono-Radio Combination 
Type "E" 
Meissner 8CC Tuner 
Bell #2145 Amplifier 

Webster #100-27 Chonger with Duol G. E. 
Cortridge 

University #6201 Speoker $303.75 

Super Phono Combination Type "F" 
Brook 12A3 Amplifier 
Webster #100-27 Chonger with G. E. 

Dual Cartridge 
Altec #604 B Speaker $385.90 



Complete HI-FI Radio-Phono 
Combination Type "G" 

Rodio Croftsmen RC-10 Tuner 
Rodio Craftsmen RC-2 Amplifier 
University #6201 Speaker 
V-M #950 G. E. Chonger 

with Duol G. E. Cortridge $247.75 

Super Hi-Fi Radio-Phono Combination 
Type "H" 

Mcintosh 20W2 Amplifier 
Mcintosh AE2A Preamp 
Webster #100-27 Chonger with Duol 

G. E. Cortridge 
Collins FM-1 1 Tuner 

Allec #604 B Speoker $469.25 

Super Deluxe Radio-Phono 
Combination #1 Type "■" 

Mcintosh 20W2 Amplifier 

Mcintosh AE2A Preomp 

Browning RV10A Tuner 

Gorrord RC80 Chonger with Pickering or 

Audak Sopphire Cortridges for Both 78 

and tP Records 
Altec #604 B Speoker $531 .75 

Super Deluxe Radio-Phono 
Combination #2 Type "J" 

Altec #101 B Tuner 

Altec Tuner Power Supply 

Mcintosh 20W2 Amplifier 

Gorrard RC80 Changer with Pickering or 

Audak Sapphire Cartridges for Both 78 

ond IP Records 
Allec #604 B Speoker $552.50 



WILLIAMSON MR- 
AMPLIFIER KIT 
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The famous Williomton HR-15 amplifier 
circuit . . , now available with the orig- 
inal Partridge trantform«r« built to 
Williamtan't tpttcificaliont. Build Ihit 
kit in 3 hours or Utt, and anioy tound 
of a quality yau never heard before. 
The HR-15 it a 2-Chattit power am- 
plifier for ute with tuner or other front 
endt having own volume and tone can- 
Irolt. All American triodet, 2-«SN7GT, 2-807 or 
6BG6G in PP output, 5V4G rectifier. Response ± .5 
db. 10-100,000 cycles. Output impedances 1.7 to 109 
ohms in 8 steps. Absolute gain 70.8 db. of feedback 
around 4 stages and the output transformers. Kit 
is Complete with Tubes, Punched Chassis, Pre- 
wired Resistor Board, Sockets, Genuine Partridge Out- 
put Transformer, and All Necessary Parts. . $75.00 



HR-15T A Williamson Kit with all 
TRIAD TRANSFORMERS... including 
power transformer, chokes and spe- 
cially designed output tronsformer 
which is completely sealed in tor. 
± 2 db. 10-100,000 cps. Harmonic 
Distortion less thon .1% — 10 watts 
output. Output impedances 4-8-16 
ohms $49.50 
Both HR-15 and HR-15T Kits avail- 
able with KT-66 tubes ot $3.00 
additional. 



VISIT THE 
AUDIO-TORIUM 

Come In and visit 
our new sound de- 
partment. ..all these 
items and many more 
on working display 
at all times. 



HHRUEV 

RADIQ COMPANY, INC, , 



^1 03 West «3rd St., New Yorfc 1 8. N. Y.^ 



NOTE: In view of the 
rapidly changingmar- 
ket conditions, all 
prices shown are sub- 
ject to change with, 
out notice and are 
Net, F.O.B., N.Y.C. 
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since there are no modifications to the 
standard Magnecorder, it is obvious 
that this ampHfier could be used for spe- 
cific applications where its simpHcity 
and compactness was desiral)le. yet the 
recorder can be brought back to the 
studio and used with the standard am- 
pHfier whenever necessary. 

Parts List 

C, C, 10-IO-20/-45(M50-25, electro- 

lytic 

C> .0025 nf, mica 

C,, C, .01 nf, 600 V. paper 

C. 1000 nf, 15 y. electrolytic, 

with insulating tube and 

mounting clip 
C?. C, Cm 40 |tf, 450 V. electrolytic 
C. 20 (if, 450 V. electrolytic 



C„ .02 |if, 150 V. hearing aid 

type, paper 
// Cannon XL 3-13 receptacle 

J, Cannon XL-3-14 receptacle 

Ji Single-circuit jack 

J I Jones S-408-AB receptacle 

Ji Jones S-405-AB receptacle 

L,, L, Choke. 8 H. at 40 ma. Thor- 

<larson T-20C52 
LS 4x0 in. loudspeaker, 3.2-ohni 

v<jice coil 

M VU m.ter. B scale, Simpson 

Model 45 
Jones P-408-CCT cable plug 
R, 47,000 ohms, i watt 

3300 ohms, 1 watt 
1.0 meg, 1 watt 
0.47 meg. 1 watt 
1-meg volume control, audio 

taper 
1800 ohms, i watt 



P, 
R; 
R, 
R, 
R. 
R, 

R, 




20 WAHS (Peak: 40) 
20W-2 - J149.50 



Ur^equcjlled For 
^uolity r^praduclion 
tjf any sound sourte, ihe 
Mcintosh is the most atfvancEfd am- 
plifier of the day. Its unique, compact design offers: HIGH- 
EST EFFICIENCY— over 65%: LESS THAN 1% DISTORTION 
AT PEAK POWER; DYNAMIC RANGE: OVER 70 db; FRE- 
QUENCY RESPONSE: 20-20,000 cps. 



AE-2 Amplifier 
Equalizer - $74.50 




SEND FOR "ptee CATALOG Dept. A-5 



MdHTOSH ENGINEERING LABORATORIES, Inc. ^fN«^M"^,';"r' 



R, 
K, 
R„ 
R., 

R„ 
A',. 

R„ 

R„ 

RECT 



S, 
T, 

T, 



T, 



Case for 
tier 

Case for 
supply 



0.22 meg, i watt 

U.82 meg, 1 watt 

0.22 meg, 1 watt 

0.56 meg. i watt 

300 ohms, 5 watt, Ohmite 
Brown Devil 

27,000 ohms, 1 watt 

8200 ohms, 2 watt 

270 ohms, i watt 

560 ohms, i watt 

3900 ohms, 1 watt 

Federal 1016 Selenium Rec- 
tifier 

8-pole, 2-pos. wafer switch, 
Centralab 1418 

DPST toggle switch 

30/50,000 input transformer, 
shielded, Triad HS-5 

Output transformer, second- 
ary impedances 500, 15, 8, 
2 ohms, UTC S-14 

Power transformer, 30O-O- 
300 V. at 90 ma; 5 v. at 3 
amps; 6.3 v. at 2.5 amps. 

ampli- 

Langevin Remote Control 
Cabinet, Type 1-A 

power 

Bud Minibox, CU-2109 



PHASE INVERTER 

[from fage 161 

indicate that : 
\i 18 

r,^ from 15,000 to 20,000 

3.000 to 4,000 cps ( C = 0.05 mfd ) 
15,000 to 20,000 cps (C = 0.01 mfd) 
With an input to the inverter grid of 
about 2 volts (mis) results. Tables I and 
II, were obtained and plotted in Pig. 3. 



fo- 



TABLE I 



Frequency 


Relative 


Cain in db 


(CPS) 


C = .01 uf 


C = .05 Mf 


1090 


0 


-0.4 


13S0 


0 


-0.6 


ISSO 




-0.8 


1740 




-1.1 


2000 




- 1.6 


2400 


0.1 


-2.4 


29S0 




-3.6 


3400 




-4.7 


4000 


-0.1 


-5.9 


6300 


-0.5 




7600 


-0.9 




8600 


- 1.1 




10000 


- 1.6 




11100 


-2.1 




12300 


-2.3 




14000 


-2.8 




18400 


-5.1 





Shunt Capacitance 



TABLE II 

3-db" frequency 



Calculated 



Observed 



.05 nf 3200 - 4230 2700 
.01 nf 16000-21100 14200 
200 mif 3 X 10" - 4 X 10' no data 

It was found that the liigh frequency 
roll off was the same for both cathode 
and plate terminals. The calculation 
using 200 imf should be representative 
for the loading presented by a triode in 
the subsequent stage. 

It is believed that these results are 
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valid only when the peak a.c. grid signal 
is of the less magnitude than the qui- 
escent grid bias since greater excitation 
will tend to cut off the inverter tube, 
making the dynamic plate resistance in- 
finite. However, when loaded with sub- 
stantially equal impedances and driven at 
a relatively low level, the high-frequency 
roll-off of this inverter is about the same 
as that of a cathode follower; and the 
roll-off is the same for both plate and 
cathode terminals. 

INTERMODULATION 
TESTING 

[from page 231 

with the generator section in Fig. 5. The 
low frequency, 60 cpSj was chosen for 
convenience ; it is believed sufficiently 
low to give an accurate check on am- 
plifiers with output transformers of 
known high quality. This frequency is 
taken from one plate of the rectifier 
tube and dropped to a value of slightly 
over 3 volts, maximum, through a filter 
to reduce the higher harmonics in the 
line voltage. The 4000-cps oscillator uses 
a 6J5 triode and a tapped coil. A 150-mh 
r.f. choke will tune over a considerable 
range with a tap soldered at about one 
third out from center. The selector 
switch is set on 60 cv and a suitable volt- 
age reading taken at the output termi- 
nals. Resistor R, is then adjusted so as 
to give the same voltage after switching 
to 4 KC. If desired, a 'scope can be used, 
but the foregoing is simple and accurate. 
Resistor across two contacts on the 
selector switch is for the purpose of set- 
ting the 4/1 ratio. Caution: The output 
potentiometer must be in the circuit at 
all times when these adjustments are 
made. The selector switch loads the cir- 
cuit to the same extent in all positions, 
if connected as shown. The oscillator 
output can be adjusted over a wide range 
by means of the bias resistor. The gen- 
erator as shown, will provide slightly 
over three volts of mixed signal. The 
separate 60- and 4000-cps cycle signals 
are convenient for general testing, and 
for checking the analyzer. 

Analyzer Section 

In the analyzer portion of the instru- 
ment a level control is used for setting 
the carrier to a predetermined equiva- 
lent of 100 per cent and is connected to 
the input jacks, as shown in Fig. 6. 
These pin type jacks are located adja- 
cent to the generator output jacks so 
that the analyzer may be checked for 
operation by means of one short piece of 
bus bar bent to bridge both upper jacks. 
The large knob is used for selecting the | fUK 
appropriate functions. The voltmeter cir- ■ rMm 

cuit used is sufficiently linear to warrant 
the assumption that it is so. It will read 
input levels of 5, 10, 25 and 50 volts, full 
scale, and was calibrated against an 
r.m.s. meter. The particular meter used, 
in the circuit shown, reads 0.25 volts, 
full scale, with the signal applied to the 
grid of the associated section of the 
12AT7 tube. The right section of the 
selector switch permits measuring full 
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MAKING 

BOOSTER HISTORY 

THE TV-1 




The Turner Television Booster Model TV-1 has been on 
the market for less than a year, but already is making 
booster history. Reports from fringe areas all over the 
country are loud in their praise of the consistently superior 
performance of the TV-1. Wherever boosters are com- 
pared the Turner TV-1 produces the sharpest, clearest pic- 
ture . . . the crisp, natural sound TV viewers seek. 

Turner's advanced electronic engineering, plus solid, 
quality construction make the difference. The low-noise- 
level Cascode circuit stabilizes the picture, reduces noise and 
snow to a minimum, and produces an excellent picture 
under fringe area receiving conditions that nullify the best 
efforts of many other boosters. 

Single knob continuous tuning permits fine adjustment 
for best possible reception of both picture and sound. 
Three position control switch turns on TV set only, TV 
set and booster, or shuts off both set and booster. The TV-1 
also may be used to amplify FM, mobile and aviation 
radio signals. 

The unit is quickly and easily installed. Attaches to any 
television set. Attractive styling and neutral finish harmo- 
nize with any furniture design. 
Contact your Turner representative or write direct. 

List price $57.50 

For the best possible TV reception, turn to 



TURNER 



BOOSTER 



THE TURNER COMPAMY 

000 17th Street N.E., Cedar Ropids, Iowa 

IN CANADA: EXPORT: 
Canadian Morconi Co., Ad. Auriema, Inc., 

Toronto, Ont., and Bronchei 89 Brood Street, New York 4 
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frcoucnCy in cyclcs pcr sccono 



Fig. 7. Low-pass fit- 
ter circuit, and re- 
sponse curve. 




HIGH FIDELITY - 12" P.M. 



AXIOM 150 



T . 

X liii l2-in. high fidelity unit hai a twin-curvilineir dia- 
phragm (Britifh patent No. 451754). A carefully designed mag- 
net asiembly uiing anisotropic material provides a total flux of 
158,000 maxwells on a ij^-tn. pole. The back centering device 
is a dustproof bakelised linen disk with concentric corrugations. 
The cembination of these features gives this precision-built in- 
strument an oustandingly wide coverage from 40 to 15,000 
c.p.s. free from bass modulation effects. An ideal high fidelity 
reproducer for the record enthusiast and the connoisseur of 
wide range musical reproduction, it gives exceptionally fine 
transient and frequency response. 

U. S. NATIONAL SALES 
WILLCOLD ELECTRONICS SALES CORP. 

350 Fifth Avenue. New York. N. Y. 



New England Office 
Harold A. Chamberlln 
31 Milk St.. Boston 9. Mass. 

Pacific Coast Office 

Perl muth-Col man & Associates. Inc. 

1335 Flower St., Los Angeles. Calif. 



Manufactured by: 

C O O D M 

WEMBLEY 



Chicago Office 

Harry HalinTOn Co. 

612 N. Micli. Ave., Chicago 11. III. 

Canadian Office 

A. C. Simmonds & Sons. Ltd. 

100 Merton St., Toronto 12. Can. 



SPECIFICATION 

Frequency Coverage 
40/15.000 cp.s. 

Overall Diameter 
12 ln.-31.3 cms. 

Overall Depth 
6 ln.-17.6 cms. 

Fundamental Resonance 
55 c.p.s. 

Voice Coil Diameter 
1 ^4 ln..4.4 cms. 

Voice Coil Impedance 
15 ohms at 400 c.p.s. 

Maximum Power Cap. 

1 5 Watts Peak A.C. 
Flux Density 

14.000 gauss 
Net Weight 

12 lbs. 13 ozs. 

(5810 grs.) 
Finish — Crey Ri veiling 

Enamel. 
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scale iiiterniodulation percentages of 5, 
10, 20 and 40. Sliould the latter value 
appear somewhat pessimistic, he assured 
tliat there are amplifiers with this value 
of {Hstortion. Tlie first section of one 
12AT7 amplifies the applied signal mix- 
ture from the amplifier under test. The 
signal is then fed through a high-pass 
filter, wliich removes the original 60 cps, 
or at least reduces the level to less than 
0.1 per cent. Fre<|uencies 1000 cps on 
either side of the 4000-cps signal are 
attenuated less than 1 dli. The signal is 
now composed of the 4000 cps. plus in- 
termodulation products, consisting of 
sum-and-diliference fre<|uencies gener- 
ated in the e<|uipnient heing tested and 
a small amount of intermodulation in 
the analyzer. In the e(|uipment heing 
descrihed this latter is of the order of 

0. 1 per cent. This composite signal is 
amplified hy the second section of the 
first 12AT7 and applied to the grid of 
the demodulator, thence to the low-pass 
filter, where the carrier, or 4000-cps 
component is removed, but the low-fre- 
(|uency intermodulation products are re- 
tained. A curve of this filter character- 
istic is shown in Fig. 7. 

Calibration of the carrier set or 
''CM." is probably done most readily 
by the method outlined by LeBel in the 
July. 1951 issue of Audio Enc.ineerin'g. 
and checks closely with the previous 
calibration made by the writer. Assum- 
ing a full-scale deflection of 0.25 volts 
for the meter and tube, as shown, it will 
re(|nire a potential of five volts at the 
top end of R, for the meter to indicate 
5 per cent full scale. This voltage is ap- 
plied, preferably using a transformer or 
other low-impedance source, and checked 
with a meter of known accuracy. The 
potentiometer is then adjusted so that 
the IM meter indicates full scale on the 
5 per cent position of the selector switch. 
This may be checked by the LeBel 
method by producing a notch depth of 50 
per cent and juggling the c.\i. control and 
meter-adjusting controls until the meter 
indic.ites full scale on both cal and 10% 

1. M positions of the selector switch. It is 
easier done than described. 

This instrument .should be of consid- 
erable help to those constructing quality 
e<|uipment for critical listeners, and, al- 
though no claims arc made as to its 
absolute accuracy it is extremely useful, 
if only as a means of relative measure- 
ment. It is not particularly difficult to 
build, but the usual precautions neces- 
.sary in building high-gain, low-noise- 
level amplifiers, such as a common 
ground point or bus, proper shielding 
where necessary, and location of the 
choke in the low-p.iss filter for minimum 
hum pickup, are definitely essential. The 
resistor values were selected so as to 
produce the minimum of intermodulation 
in the analvzer itself. 
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LOUDSPEAKER DAMPING 

[from page 27] 



Since the flux of the speaker magnet is 
constant, e is proportional to the veloc- 
ity of the voice coil. If we can somehow 
maintain e at all times proportional to 
the audio signal voltage, we shall have 
achieved the ultimate in speaker fidelity. 
And this can be accomplished, very 
nearly, by using e as an inverse feed- 
back signal. 

But what has happened to Z, and Z„ ? 
we will consider in a later paragraph ; 
Z„ we have eliminated from the system in 
the following manner: Imagine a direct- 
current motor with a load that is some 
function of time. As the load increases, 
the motor will slow down, the back e.m.f. 
will decrease, and a higher current will 
be drawn from the power source. As the 
load decreases, less current will be 
drawn. This variation in load, then, can 
be represented as an equivalent impe<l- 
ance ; indeed, this is exactly the nature 
of Z„. Here, by referencing our calcula- 
tions to e, we have eliminated the neces- 
sity for considering 2„ in our analysis. 

I^et us draw again on our d.c. motor 
analogy. The voltage applied to the 
motor is e + IZ, where Z (or R, in the 
d.c. case) is the impedance of the motor 
armature. In the ca.se of the speaker, 
V„ = txIZg. It is now obvious that one 
can obtain e by subtracting JZ^ from the 
voltage across the speaker. This can be 
done as shown in Fig. 2. 

The circuit of Fig. 2 is the conven- 
tional transformer-speaker circuit, with 
an extra impedance element, e(|ual to Z^, 
placed between ground and D, the 
ground side of the transformer. The volt- 
age at C with respect to groun<l, is now 
e + IZc, while the voltage at D is - IZg. 
The feedback voltage at F is the sum of 
the voltages at C and D, as follows : 

R(<= + 21Z,) 



■IZ.+- 



2R 



tion, and that any lumped-constant equiv- 
alent impedance used must needs be a 
compromise. 

Determination of Z. 

If the above method is used to deter- 
mine Z^, the speaker field should be ex- 
cited, of course, in the normal manner 
while measurements are being made. 
These measurements will be accurate 
only if the mechanical driving device is 
stiff (not a column of air, for instance), 
since short-circuiting the voice coil will 
apply a rather large damping force to 
the speaker motion. This method there- 
fore requires the use of e(|uipment not 
readily available to the average experi- 
menter. It is probable, however, that the 
static impedance of the voice coil for Z^ 
will be an ade(|uate approximation. 



It is obvious that speaker damping by 
this method can be obtained only at the 
expense of some power dissipated in the 
extra impedance ; in fact, the losses of 
the speaker will be almost doubled by the 
presence of this impedance in the circuit. 
However, this method of damping will 
not lower the over-all efficiency of the 
amplifier to an impracticable value. 

One salient weakness in the expedient 
outlined above is worthy of note: the 
capacitance between the output trans- 
former secondary and ground will appear 
as capacitance between point C and 
ground, referring to Fig. 2, and between 
point D and ground. These capacitances 
may cause enough unbalance to destroy 
the voltage relationships upon which the 
damping depends. It is likely, however, 
that these capacitances will be nearly 
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STANCOR 



Here are three of the newest additions 
to the most complete transformer replacement 
line in the industry. 





A-8124, VERTICAL BLOCKING-OSCILLATOR 
TRANSFORMER 

A three winding transformer for replacement in ', 
Dumont models, 9 Crosley models and Stromberg- 
Carlson model TV-125. See Stancor Bulletin 384. 



For use with picture tubes up to 24' 
RCA 202D2. See Stancor Bulletin 38.^. 



FC-11, FOCUS COIL. 

Equivalent to 



One can now see the possibility of apply- 
ing this voltage degeneratively, thereby ' 
maintaining e, hence the velocity of the i 
speaker diaphragm, very nearly propor- 
tional to the signal voltage. 

Zg is approximately equal to the static 
impe<lance of the voice coil, which can 
readily be measured with the speaker 
diaphragm clampe<l. In fact, a replace- 
ment voice coil for the speaker used | 
would be an excellent approximation to 
Zg. For an exact e<|uivalent, one must in- 
clude in Z^ the motional impedance com- 
ponents mentioned above. One could j 
measure Z^ exactly, by forcing vibration 
of the speaker, causing the voice coil to . 
act as a generator, and by measuring 
the open-circuit voltage and short-circuit I 
current generated. Z^ could then be com- 
puted from the values measured, for the 
conditions under which the measure- 
ments were made. It is likely, however, 
that Z„ will be a function of frequency, 
amplitmie, and waveform of the vibra- 




Your Stancor distributor 
has data sheets on 
these new Stancor TV 
transformers. Ask him 
for the latest Stancor 
Bulletins. 



P-8163, TV POWER TRANSFORMER 

Equivalent to RCA 75508 (971316-1), used in 28 
RCA models. See Stancor Bulletin 388 for a com- 
plete list. 



Other new Stancor TV components include DY-8, DY-9, and 
DY-10, 70^ deflection yokes with ferrite cores, nylon coil 
bobbins and anti-astigmatic focusing (resulting from "cosine" 
distributed windings) for tubes up to 24". A-8131, an air 
core "flyback" for direct drive circuits, to be used with 
DY-10. 




STANCOR TV TRANSFORMER CATALOG AND REPLACEMENT GUIDE 

lists transformer replacements for over 1500 TV models and chas- 
sis. Available FREE from your Stancor Distributor. 

STANDARD TRANSFORMER CORPORATION 

aSMELSTON AVENUE, CHICAGO 18, ILLINOIS 
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To better serve Arizona, we are pleased 
to announce the opening of our Phoenix office, 32 West Jefferson 
Street, under tiie direction of William R. Saxson, Field Engineer. 

ntEiy EniERPRisES 

ELECTRONIC MANUFACTURERS' REPRESENTATIVES 

MAIN OFFICE: HOLLYWOOD 7422 Melcote Avenue 
ALBUQUERQUE SAN FRANCISCO SACRAMENTO 

107 So. Woihinglon Si. 2830 Geary Blvd. 309 Ochtner BIdg. 



LOUDSPEAKER 



i ...designed by . 

PROGRESSIVE 
ENGINEERING! 



Quality' and 




MODEL 6201 COAXIAL SPEAKER 

You'll find no compromise in the model 6201 jl 
(ru« coaxial system, completely self-contallll■l^ 
with LC network and attenuator, at a iiiiLnlilf 
price- Full range response 45 to 15 i ».»J c|is, 
power capacity 25 watts. Hinhest 
quality construction throughout — 
separate Alnico V tweeter driver, 
exclusive UNIVERSITY ' W" shape 
Alnico V "woofer" magnet, special 
cone edge treatment for longer Hie, 
minimum distortion; and even the 
famous UNIVERSITY wide angk- 
"Cobra" tweeter horn for uniform 
dispersion of the "highs." Variable 
attenuator adjusts "balance" to per- 
sonal prcfer'-nre 




UNIVERSITY 

LOUDSPEAKERS - 

m IP. iiEini« Wiiri fLJkiiti, ilt 




NOO toow 1MW 



Every UNIVERSITY 
product is built to 
traditional itandardi of 
quality that have earned 
u world-wide reputation 
for abiolute depend- 
ability. Higheit quality 
riaterialt, ikillfully fab- 
ricated, result in unsur- 
passed performance and 
extra reliability. "Pro« 
gressive Engineerins" 
assures the latest design 
improvements in every 
piece of UNIVERSITY 
equipment. 



Ask for vour 
free copy of the 
TECHNILOG 

Hondy technical 
calalofl, published 
for enflineen. In. 
srolleri, service 
men. Requeir 
yours todo" — 
writ. Desk 32 



ecjual in any normal circuit layout. If 
they are not equal, trimming capacitors 
can be added to restore the balance, 
though only at the cost of further load- 
ing of the transformer and the output 
amplifier stage. 

If it is possible to inject the feedback 
voltage into a push-pull circuit, the out- 
put transformer may be grounded, as 
showji in Fig. 3. Here the feedback- 
voltage components are taken from 
points M and K, and the effective feed- 
liack voltage, the difference between the 
two components, is again equal to e/2. 
With this circuit, the voltages applied 
to the two push-pull channels will differ 
somewhat; however, this difference can 
he compensated for by the use of a sig- 
nal-balancing circuit that has recently 
become popular.' 

In conclusion, it may be well to repeat 
an axiom familiar to all electronic cir- 
cuit designers — no amount of inverse 
II feedback can ever make a poor circuit 
perform really well. Good components, 
intelligent circuit design, and sound con- 
I struction principles must be employed 
, throughout, not only to achieve the low 
phase-shift necessary for the success of 
inverse feedback, but also to maintain 
the loop gain high enough over the en- 
tire frequency range to provide effective 
feedback action. It is obvious that, if 
the gain becomes too low (in the ex- 
treme, if it falls to zero) within the op- 
erating range, all the negative feedback 
in the world will be of no value whatso- 
ever. 



".\ I5-\Vatt Direct- 
AuDio Engineering, 



' W. B. Fraser, 
Coupled Amplifier,' 
April, 1951. 



TAPE EDITING AND 
DUPLICATING MACHINE 

[from page 20] 

shorted before the head is switched ; one 
head should connect before another is re- 
leased, and the buss should be shorted 
before the last head is released. In addi- 
I tion, static discharge resistors may be 
necessary to remove the last trace of a 

I click when switching from one machine 

II to another in playback. 

! 

I Special Problems 

Some unusual problems arise from the 
operation of more than one bias oscil- 
lator at a time. With even the best isola- 
tion of two tape units in one rack, there 
is a trace of a heterodyne recorded when 
both units are in operation. When all of 
the machines are fed from one recording 
amplifier, it sounds like the 7S-meter 
phone hand on Sunday afternoon. Yet it 
is desirable to operate the oscillators as- 
sociated with each unit rather than with 
a master oscillator for a number of 
reasons. No major revision of the tape 
units is necessary; each unit remains 
usable as portable recorder ; and no high- 
level r.f. cable or switching is necessary. 

This problem was successfully solved 
by locking the bias oscillators together 
and isolating the recording heads at the 
bias-oscillator frequency. To achieve the 



44 



AUDIO ENGINEERING 



DECEMBER, 1951 



www.americanradiohistorv.com 



oscillator locking, the oscillators were 
first tuned to the same frequency as 
closely as possible by substituting. tank- 
circuit capacitors. Then the r.f. bypass 
capacitor in the plate, supply of each unit 
was removed and an impedance common 
to all units was introduced into the plate 
supply. The common impedance consists 
of a parallel-resonant circuit shunted by 
a resistance just large enough to ensure 
consistent locking of the oscillators. At 
any time a bias oscillator is in use, it is 
supplied through this impedance. 

It is still necessary to isolate the re- 
cording heads at the bias-oscillator fre- 
quency because r.f. coupled from one 
head to another may seriously affect bias 
level on the heads. This is accomplished 
by the resistance in series with each head 
and by the high-Q series resonant cir- 
cuit shunting the common duplicating 
amplifier output as shown in Fig. 3. 

A selenium rectifier high-voltage sup- 
ply was used to furnish power to the bias 
oscillators and to the play amplifiers as 
shown in Fig. 6. A slow-acting fuse must 
be used in the primary circuit to with- 
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Fig. 6. Schematic of selenium rectifier power 
supply. 

stand the initial charging current in the 
supply. Selenium rectifiers were chosen 
because they give better regulation under 
the varying bias-oscillator load and be- 
cause they provide a more dependable 
supply for the playback amplifier. 

Duplicating Speed 

It should be noted that as long as the 
master and copies are to have the same 
playing speed, they can be duplicated at 
the highest speed available, using the 
correct equalizer for the duplicating 
speed. Thus 7j^-inch-per-second copies 
can be produced from a 7j^-inch-per- 
second master in half the time by dupli- 
cating at IS inches per second, using the 
15-in. equalizer. The copies will be iden- 
tical to the master in actual playing 
speed, whatever that may be. 

The equipment shown in the photo- 
graphs has been used since August 1950 
with an average of about IS miles of 
tape going through the machines each 
week. Some evolution has taken place 
since the equipment was first con- 
structed, as would be expected. One such 
evolution was the elimination of eight 
relays and a battery supply for their 
operation — the availability of the switch 
specified made this step possible. 

This complete installation proves that 
tape recorders can do any number o 
useful operations — it is only necessary to 
think up a job for them, and then pro- I 
ceed to work out the method. I 
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R-J SPEAKER ENCLOSURE 

[from page 17] 

As shown in Fig. 2, the classical 
Helniholtz resonator consists of a cavity 
V, the compliance of which can be ex- 
pressed by the formula given above, and 
a circular duct of length / and area s. 
The equivalent electrical circuit for this 
acoustical arrangement is the same series 
circuit as that of Fig. 1 where C repre- 
sents the compliance of the cavity v and 
the inductance represents the mass of 
air in the duct (plus end corrections in 
refined calculations). The mass of air 
in the duct swings back and forth against 
the spring action of the air in the cavity.. 
The simplified formula' for the reso- 
nator frequency is expressed as follows: 

/ = - 

where c is the velocity of sound. 

After experimentation with various 
modifications, it was found that this de- 
velopment was eminently suitable. Not 
only can the resonant frequency of the 
system be reduced, but it is also con- 
trollable by manipulating j and / to at- 
tain almost any desired resonant fre- 
quency. Investigation of the practical 
aspects showed that the frequency of 
resonance could be lowered as required 
in face of the stiffest cavity met with, 
i.e., a cavity which was barely larger 
than the IS in. speaker it contained, 
amounting to some 2200 cubic inches. 
Another aspect which developed was 
that the speaker stiffness almost com- 
pletely dropped out of all the calculation ; 
since the stiffness of the small box was 
so much greater than the speaker, this 
factor could usually be ignored in calcu- 
lations. This has also been verified by 
experiment. 

There remained finally objective (2) ; 
i.e., the desirability of accomplishing the 
extended bass response without reso- 
nance humps. It was soon found that 
with this development a concomitant 
advantage existed, in that the loading 
material, i.e., the air in the duct, is also 
the operating medium by which the 
acoustic results are obtained. In other 
words, the larger the mass of air used to 
offset the resonator stiffness, the more 
air is set in motion at the duct exit and 
the more acoustic radiation obtained by 
virtue of setting this air in motion. 

Referring to Fig. 1, familiar series 
resonant circuit mathematics shows that 
increasing the resistance /?„ (the acous- 
tic radiation) will lower the Q of the 
circuit and flatten the resonance hump. 
This has been carried out in design, the 
resonance hump being controlled by 
varying the governing factors. 

The efficiency of this system is ap- 
proximately 4 db lower than bass-reflex 
and open back enclosures, mainly because 
of the 3-db loss resulting from complete 
suppression of the back wave. This loss 
is, of course, true with all infinite baffle 

' Stewart and Lindsay, "Acoustics," 
1930, p. 49. 
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arrangements. The otlier 1 db of loss 
is encountered in the acoustic loading 
clianiber. The sound exit of tlie system 
has lieeii arranged according to tlie slot 
principle* so as to obtain distributed 
source eltecrs as developed in Mr. 
Smith's article. Wliile two-way systems 
have been mainly experimented with, a 
successful design for a one-way speaker 
system has also been completed. It is of 
interest to note that one such system 
has been built using an 8-in. speaker 
which reproduces fundamental bass to 
below 65 ci)S. 

One of tlie important advantages of 
the small size of the K-J enclosure is 
the eliniination of the need for bracing 
re(|uired with larger enclosures. Bricks, 
sand, and other dense panels are un- 
necessary, and vibration of the small 
sides is completely negligible. Because 
of this, the enclosure is also adaptable 
to console type of construction, for the 
bugaboo of vibration feedback is over- 
come. An economic advantage also op- 
erable is that the walls of the console 
cabinet may be utilized for practically 
the major portion of the enclosure. 

A considerable part of the develop- 
ment of the R-J s>stem has been devoted 
to determining the optimum arrange- 
ment of the various elements, botli as to 
sound and as to construction and to the 
balancing of the air loading and acoustic 
radiation factors. It is expected that de- 
tails, both as to design and construction, 
will be released sliortly as soon as cer- 
tain contractual arrangements have been 
completed. 

The authors wish to express apprecia- 
tion to Mr. E. T. Canby for his con- 
tinued encouragement during the de- 
velopment period. 



' Smitli, "Distributed 
Audio Engineering, Jan. 
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RECORD REVUE 

[fioin page 32] 

slang ill line, if you want to. I've always felt 
that slangy usages of words, thougli tliey 
are often \-agiie and dangerously inaccurate 
to begin with, in the end usually turn out 
to be the best ami most useful ways to put 
words to wor k when they have had a good 
chance to move around and make a new 
place for themselves. 

Taped Piano 

Another slight confusion of word usage 
got me into warmish water when I men- 
tioned on the air that "tape was allergic 
to piano." Got quick objections from Joel 
Tall of CBS, wlio ought to know. I should 
have put it "piano is allergic to tape," 
maybe — still better would liave been to say 
what I meant ! Namely, that the piano, be- 
cause of its peculiar combination of violent 
transient tones and absolutely even pitcli 
the most difficult of all iiistrunients to re- 
cord, is the quickest to show up weakness 
in tape recording. It shows up weakness in 
any recording, of course. Transient re- 
sponse characteristics that will take care 
of a fiddle or a flute with ease fall down 
audibly on piano. Steadiness of pitch that 
seems entirely satisfactory for virtually 
any other kind of music will, for the ear, 
lie far under par when the piano is recorded. 
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You may own tht finest pickup, ompfi'fier and 
tpvoker that money con buy ... yet you'ff get 
poor raproductJon i7 your TURNTABLE hat ex- 
cessive wow, hum or rumbfef 

REK-<^-KUT 

. . . offers a complete range of 12" Turntables, includ- 
ing models to match your individual amplification 
system and your individual pocketbook. Not every 
sound system requires the most expensive Turntable 
. . . your Turntable must be chosen to match your other 
equipment ... Each REK-O-KUT Turntable Specification 
rates the DB Noise Level to enable you to select the 
appropriate Turntable to match your other components. 
The quality and workmanship of every REK-O-KUT 
machine, from our most economically priced model to 
our highest priced professional job Is identical... price 
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materials used. 

MODEL LP-743 

3-$peed 12" Turntable 
Induction type motor* 
designed for smooth, 
vibration -free operation. 
Instantaneous speed 
changes without stopping 
turntable or removing 
disc $54.95 Net 

MODEL CVS-12 

All -Speed Continuously - 

Variable Turntable 

Plays alt records, 6" to 16" 
and broadcast transcrip- 
tlons, not only at the three 
normal speeds, BUT AT 
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RPM. You play your records 
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which they were recorded, 
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or pitch which gives you 
maximum pleasure. A 
"must" for serious music lovers, pro musicians, 
schools, dance studios, etc $84.95 Net 

MODCLS T-12H & T-43H 
2-$peed 12" Turntables 

The only 12" dual-speed turn- 
tables that meet the standards 
for speed regulation and WOW 
content specified by the Na- 
tional Association of Broad- 
casters. 

Recommended for use with ULTRA HIGH FIDELITY 
Amplifiers and Speaker Systems. 




MOOEU 


MOTOR 


SPEEO 


PRICE 


T-U H- 


HyitmiU 
8ynchroii.ut 




tiis.as 


T-4S H- 


Hyittraili 
8yiiehr*li.ut 


4S-UM 


$ii9.as 


T-12 


4 Pou 

Inductieii 




$>4.U 


T-4S 


4 Poll 
IndiMtiol 


4S-UVi 


$>4.as 



•D«UTer]r UmlUd to abort supply of Hyitoretli motori. 

Su . . . hear . . . compare REK-O-KUT Turntables, 
Phonotraphs and Professional Disc Recorders at 
leading Music Stores, Audio-Visual Dealers and Radio 
Parts Jabbers. ..or write for latest, free Catalofue. 



REK-O-KUT CO. 

S » -ai Ouccnj 8 ltd.,, Loitg lilnnd Ciif.N.t.' 



Tape is an extremely difficult physical 
problem when it comes to steadiness in the 
drive, and piano recording on tape merci- 
lessly shows up the minutest variation. 
Pianos have made the finest tape machines 
sound sour in spite of paper specifications 
that would seem to make it impossible. The 
biggest record companies have issued piano 
LP records that make a musician slightly 
sea sick. Many record collectors have sworn 
off tape-I.P piano, vowing to stick to tlie 
good old 78 or nothing. 

Hut since this subject was last men- 
tioned hereabouts things seem to have been 
happening. Though it was officially impos- 
sible for audible wow ct al to get into 
finished records right along and few people 
in the making end of records were ad- 
mitting that piano wasn't as good as it 
could be, suddenly (or so it seems) during 
the last few months piano on LP has im- 
proved no end. 

I had a feeling that those who insisted 
that there was no reason why taped piano 
shouldn't be as steady and as natural as 
any musician could ask were right. Just a 
matter of raising standards all along the 
line, but especially in the listening end. It 
takes a musical ear in the last analysis to 
pass judgment on a finished record as to 
its steadiness. The newer piano records on 
LP from both small companies and large 
are now showing a steadiness of pitch that 
is easily up to the best I've ever heard in 
78 and in some respects a good deal better. 
Just proves it can be done. All the more \ 
reason for strenuous objections on our part 
to every record of piano that does not 
measure up to proper high listening stand- 
ards of steadiness. 

In a forthcoming issue there will be a 
renewed listing of recent tape-LP piano 
recordings, with especial emphasis on steadi- 
ness of pitch, for tliose who may be curious 
to test for themselves the quality of the best 
and latest in piano. 

Pitch vs. Transients 

Meanwhile, I'm still mulling over an in- 
teresting suggestion from Mr. Tall, who, 
if I got it straight, ascribes a good deal of 
what the average listener brands as pitch 
waver in piano recording instead to poor 
transient response. This makes sense. There 
are numerous piano records in which, as 
I've often noticed with perplexity, certain 
isolated tones seems to quaver and ring 
false — but not the whole body of tone, as 
should be the case with any sort of fixed 
mechanical irregularity. Mostly loud, per- 
cussive prominent notes. How come? 

It stands to reason, I'd say, that in the 
microscopically short period of time in 
which the "head" of a piano tone, so to 
speak, passes by, our determination of pitch 
may be inaccurate or quite at a loss. ( Pitch 
sense depends, as we know, on a relatively 
long "exposure" to a soundwave pattern.) 
Is it not possible that distortions in the 
"head" of a piano tone that are actually 
not of a pitch nature at all (i.e. not a me- 
chanical wow) may communicate themselves 
by aural illusion to the rest of the duration 
of the note — so that we think we hear the 
whole note as false, when actually it is no 
more than the beginning that is wrong? 
(Play a piano tone backwards, recorded, 
and you'll hear how much the "head" has 
to do with the piano sound ; backwards the 
music is more like some strange organ, 
minus percussion.) Clearly it would take 
a lot of mathematics and detailed wave- 
form analysis to pursue this subject pro- 
fitably — but I retain in mind the one im- 
pression, that perhaps not nearly as much 
of the false piano sound we hear is due to 
technical drive trouble as we ordinarily 
assume. Those banjo-like twangs that piano 




ALL NEW PORTABLE I 
I I 



PENTRON 




Selected by broadcasters and sound itudioi 
as the best portable tape recorder for hi-fi 
recording. 

Range — 50 to 8000 cycles at 7i^" 
50 to 5000 cycles at 3%" 

Push-Button Control for speed change. 

Rewind • Forward — 70 sec. for 1200 ft. 

Amplifier — Auto, equalization at both speeds. 

Heads — Single or dual track. 

Editing Key — Erases or corrects recordings. 

Weight — Only 27 pounds. 




$179.50 

Complete 

Write for Complete Specifications Today! 



THE PENTRON COftPOKATlON 



I 221-AE EAST CULLERTON ST., CHICAGO IS, ILL. 
Ill CANADA • ATLAS HADIO CORP., LTD., TOIOITI 
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Audio's ^lABORATORY INSTRUMENTS 

^/'t^ /ou J^-c^to^y Measurement at Moderate Cost 



lovers hate so heartily could be largely | 
electrical? An important point — because of ' 
the utterly different sources of these two 
types of trouble. How much h actually 
mechanical, how much that sounds mechani- 
cal is in fact electrical ? Keep your ears ' 
open, and blame the tape transport only 
when you are sure. 

RECORD LIST 

Try these on your hi-fi outfit. 

(Note: These arc new LP's reconmicndcd 
as combining high quality on the technical 
side with good niicrophoiiing for the type 
of nmsic, plus at least reasonably good mu- 
sical performance. The factors may vary 
somewhat; at times the music is of mo.st 
importance, in other cases the "hi-fi" as- i 
pect weighs heavily. Foot notes help eluci- 
date. K.T.C) 

Bach and Vivaldi — Impressive Baroque, vo- < 

cal and instrumental 
>>"Bach. Cantata #51 (soprano) ; Cantata ' 

#189 (tenor). M. Cuilleaume. sop. C. 

Stemann, ten. Bach Orch. of Stuttgart, 

Crischkat. 

Renaissance X-35 
^Bach, Easter Oratorio. Vienna Chamb. 
Orch., Akademie Choir, soloists, Pro- 
haska. 

Bach Guild BC 507 | 
I'^Vivaldi. fuditha Triumphans (oratorio). 
Solos, Chorus and Orch. Scuola Venezi- 
ana, Ephrikian. 

Period SPLP 533 (2) I 
^Bach. Variations. **Vom Himmel Hoch"; I 
"O Cott. du frommer.** Robt. Noehren, 
organ (Sandusky. 0.) 

Allegro AL 1 16 
Bach. English Suites #2. #3. Alice Eh- 
lers, harps. 

Allegro ALC 3017 
Bach, Toccatas in D mi.. C. Chromatic 
Fantasia ; Bach. Toccatas in E mi.. D 
mi. Fernando Valenti, harpsichord. 

Allegro AL 105; 118 
Bach. Italian Concerto; Four Duets; Aria 
with Ten Vars. Rosalyn Tureck, piano. 

Allegro AL 1 17 
^Bach. Three-piano Concerto in D mi. 
Robt., Gaby and jean Casadesus; N. Y. 
Philharmonic, Mitropoulos. 

Columbia ML 2196 ( >/2 ) 
^Vivaldi, "Bullfinch" Concerto. Flute So- 
nata #6. Cello Sonatas #2. #6. Pasto- 
rale. Kaplan, Mayes, Bodky (harps) . 
Boston String Orch. 

Allegro ALC 3009 

Piano 

(Note: Recent piano from tai>e is much 
improved as to flutter and distortion 
"twang." At best, taped pian<) as trans- 
ferred to 1-P now can easily match the best 
disc piano.) 

Early Romantic 

^^Schumann, Kinderscenen ; Piano Sonata 
in G mi. Jacqueline Blancard. 

Vanguard VRS 415 
^Schumann, Davidsbuendler Dances. Ray 

Lev. 

Concert Hall CHS 1 104 
Schumann. Carnaval; Chopin. Sonata in B 
minor. Guiomar Novaes. 

Vox PL 6710 

'A Chopin Piano Recital. Arrau. Lili Kraus," 
Eileen joyce." 

Decca DL 8517 
^Chopin. Four Ballades. Earl Wild. 

Concert Hall CHS 1401 
''Chopin, Preludes. Brailowsky. 

RCA Victor LM 1 1 50 




INTERMODl LA riO\ METER — 
Hifihest Professional Flexihility at 
Reasonable Cost. 

M(.(lrl IM Mct«T is t^pci-iallv Miitol f..r 
lal«irat»)rie*. liniadra^lrrs. rcrurtlinji ttiirlin?. 
Sipnal geniTatiir. analyzrr. voltnwttT in j-in;;lc 
rasf. Heads % l.M, amplifit-r nut|»ul dirertly 
iin tnt'itT. I'riivides ff»r u-r nf j-ropi* to analyze 
& rurr IM rausr^: full f;niphir instructions 
^'iipplied. Wide ranpr nf luvv & hich test frr- 
qucncics: 60 rps intt-rnally. tO 200 c\f ex- 
Irrnallv; Manrlarrl 2. 7. 12 kr inti-rnallv. 2-20 
kc externally. \'(dta(:f ratio flniici'? : for I.F 
tc-tinf:. 4:1: fur tiKirc arcuratf ]{{■' tcf-thip. 
1:1. 8?4 X 19" rack-type panel; deep. 
Price W-IO.OO. 



N<-fEHi:ilile louflinK with the BRID<;ER 

In Itridgint; nieasurinf; itihtrumentb across liiph-Z 
circuits, lowest possilde cir- 
cuit loading is vital. Model 
lOOAV newly improved 
cathode follower and spe 
rial douhle - sluel-led 
calde reduce calile capaci 
tanre and circuit leak.n^e 
to the insi;;nifirant. 
put Z: 70 
megs, 5 mmf, 
with 3 ft. 
calile. Output Z: 200 ohms. Output/input vidtape 




ratio: 0.99. 
?88..i0. 



l>alde to 



al hundred kc. Prio 



l><i >'ou haw the ihita on our nrw 

(;ai.vanoivieter-i'r<)te(:tor? 

Write Nov; for Catalog A. 



PI 1 ■ (NJIHUmtHt 




IN ORDER TO FIND IT- 
WHY NOT BIND IT? 

Your reference library of AUDIO ENGINEER- 
ING can be up-to-thc-minute by keeping your 
copirs in an AUDIO Binder. 

For convenience's sake, order a binder for your den or workshop, or wherever 
you do your experimenting. You will appreciate the appearance of the binder — 
deep blue DuPont Fabricord (stain-proof and washable) with the backbone 
gold-stamped with AUDIO ENGINEERING and any year you specify. You will 
also appreciate the many years '»f service your binder will give you. Toward 
this end, it has a rigid backbone with bound-in metal support and a center 
channel to keep magazines securely in place. 

For only $2.75, it's yours,"" Send your check or money o-der to 
RADIO MAGAZINES, INC., 542 Madison Ave., New York, N. Y. 
* (Foreign orders add lOt* per binder) 




Write For The 
RESCO Digest 



7th & Arch Streets, PhilH, Pp, 
BiTflTKliif- F^Mr«riiMihi^ — rl413 Sannvnlvvn Ave-. 
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X 

NO OTHER CARTRIDGE CAN 
PERFORM UKE A j>JCKERING 



fni/enivd tlvsiipt 

Dl'MMIC OOUPLlIllij 

ihroiifihsutt the vntirv audi hie rant/e 



* DYNAMIC 
COUPLING 
ASSURES 

• conttant itylus contact 
with th« record grooves 
Over the antir* audio 
spectrum (20-20,000 cpi) 

• full frequency response 

• full transient response 

NO RESONANCES 
NO MISTRACKING 
NO GRINDING Of 
GROOVE WALLS 



Pickering Cartridges transmit 
all of the sounds in the musi- 
cal spectrum, without loss of 
definition, just as a fine opti- 
cal lens passes all of the col- 
ors in the rainbow. 



For literature address Dept. A 



Wcll'iiiionircd rii^iiircrs .'iiid coiiiitoiaiis, sriioolcd in 
llic sr'.pf^cc of plcotro'iiiprhanio^, know (luil only widc- 
— raiipc f rp(|uriioy r(*«|>on$<* provides full IniiisitMit rc» 
spotise ; the elrcironic. plinionirna wli irii <■ mil) Irs the 
rfprodiirtioii of or(-)if>triiI iiiu&ir wilh all llic •siihlle 
«ouiidiii that gi e I'lich iiiii&irul inslruturnl its individual 
character. 

Pickeriiifi eiifiiiicers and designers have hul one ohjce- 
livc ... to prodncc prt>diirt« lliat will please (he uiiisic 
lovers' insatiahte n]>pctilr for llie lluwless recreation of 
rccordetl music . . . for tlic iitinosi in quality iiisisi upon 
ckcring Audio Components. 




Address 



City 



Zone 



Occupation (give title and department) 
Firm name 



We're not saying you MUST have AUDIO ENGINEERING 

You could undoubtedly live without it if you had to."^ 

BUT our mnny readers think of AE as a sort of institution, a necessity 
for their interests and nay of thinking. Our readers tell us they 
think AE is north its price and much more. 

IF YOU ARE interested in Audio (and who isn^t, these <lav8?), vou 
know that AE IS THE ONE MAGAZINE DEVOTED TO AUDIO 
AND NOTHING BUT AUDIO. 

IF YOU WANT to know what is happening in your fielil of work or how 
to better the 8oun<l equipment you are making for your living room, 
you^ll want every issue of AE. 

SO, before you miss one of the stimulating issues we have scheduled for 

the winter months ahead, fill out the coupon below. That one back 

issue you need most is generally sold out. 

* At last count, only one subscriber had widowed his wife because he forgot ^o renew his 
subscription. 

AUDIO ENGINEERING 
342 Madison Avenue, New York 17, N. Y. 

Enclosed ts ray □ check Q money order for $ for my subscription to AUDIO 

ENGINEERING FOR □ 1 yr □ 2 yrs. 

Subscription Price in U. S. A. and Canada and Pan American Union: 1 yr — $3; 2 yrs — $5. 
Add $1. per year for foreign subscriptions. 

Name (please print) 



'^Beethoven, Piano Sonatas Op. 78; 1 4, 

#1; no. Kurt Appelbaum. 

Westminster WL 5090 
Beethoven, Piano Sonatas Op. 22; Op. 27, 
#2 ("Moonlight"). Kurt Appelbaum. 

Westminster WL 5078 
"PChopin, Nocturnes. Artur Rubinstein. 

RCA Victor LM 6005 (2) 

Pof-pourrI 

^American Music Series: Reinagle, Gott- 
schalk, Criffes, Palmer. Jeanne Behrend. 

Allegro ALC 3024 
^^Encores. Artur Rubinstein. 

RCA Victor LM 1 1 53 
^"Eileen )oyce Piano Recital. 

Decca DL 9528 

French and Spanish 

•""Debussy, Children*s Corner Suite. Schu- 
mann, Forest Scenes, Op. 82. Robert 
Casadesus. 

Columbia ML 4366 
^Debussy/ Suite Bergamesque. Ravel, Cas- 
pard de la ^uit. Frank Glazer. 

Polymusic PRLP 1005 
•"Ravel, Caspard de la Nult; Le Tombeau 
dc Couperln. Bernhatd vi/eiser. 

R.E.B. 8 

'-'Debussy, Images, sets I fr 2. Walter 

Cieseking. 

Columbia ML 2188 
^Spanish Piano Music. George Copland. 

M-C-M E87 

"Meet the Composer" — Francis Poulenc 
Playing His Own Works; Piano Music 
of Satie. 

Columbia ML 4399 



Outstanding over-all sound, musical 
factors ir^cluded. • Clumsy tape editing in 
spots. •" Excellent bass. " Thin bass. 
''Rather heavily recorded. Oversize cen- 
ter hole. 'Occasional slight flutter. * Some 
surface noise. *■ Dead, close acoustics. 
° Probably from older disc, p Percussive 
resonances. 



Positions oi-en and Available 
PERSOXNEL may be listed here at no 
charge to industry or to menihers of 
the Society. For insertion in this col- 
umn, brief announcements should be in 
the liands of tlie Secretary, Audio En- 
gineering Society, P. O. Box 12, Old 
Chelsea Station, N. Y. IL JSI. Y.. before 
the rtftli of the month preceediiig the 
date of issue. 



♦ Positions Open 



Positions Wanted 



-y^ Kleelroiilc KiiRlneer — lllKli-Flilelll.r 
llobli.rl8t. Unusual opportunity to be em- 
liloyed with your hobby. Fast expanding, 
leading hi-fl chassis manufacturer has 
openings with a future In design, produc- 
tion, and sales. Location Chicago. Salary 
open. Send experience resume to Box 1201, 
Audio Engineering. 

■^Eiighipprs iiiul Physicists. Unusual op- 
portunities in Audio, Sonar, and Instru- 
ments with small, growing company. 
Pei-manent positions. In-on-ground lloor 
opportunities. Send full resume to Per- 
sonnel Department. H. H. Scott, Inc., 385 
Putnam Ave., Cambridge 39, Mass. 
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Model H0 10 Mr^h Mnh^Y Amplifier 
and Mt^dit HK^X Rsinalt ConrmllRi 

VOV LEAD THE OHCHEJTRA-.noft. 
UOU' Kdilral fufW'bM MLwtlLia. MlLUnt. 

tauit *adi Fif^id f-qtii1tii[k>[i 
P«rmiii kniEi.ni ■dhi^crrKn.i to 
miiirniLoi c-n joy mc-nc ai <^a^h. 
BtiKtinn «fi Eitfki nr ;^^?TH}|^l5■h. 
Hindnmr. rompan rr- 
mg^E cgntml urul i:t}m 




^ : : CO., IHC. 










^^^^^^^^^^^^^^ 



FURNISH 



EAR LEVEL SOUND 



EVERYWHERE! Lowell speaker 
Baffles assure Uniform Sound Reproduc- 
tion in all directions, give excellent low 
level response, have "floating conical 
action." 

Lowell Speaker Baffles are easily in- 
stalled, low in price, attractively de- 
signed and finished in any color lacquer 
to match surroundings. 

Lowell Speaker Baffles are available in 
all sizes from 6" thru 15", in AL (for 
low ceilings) and BL (normal ceilings) 
Models, shown above. 

Lowell manufactures a complete line of 
baffles, for all types of sound installa- 
tions. For complete details and prices, 
write for new catalog. 

LOWELL MANUFACTURING CO. 

1531 Branch St., S». Louis 7, Mo. 



LOWELL SPEAKER BAFFLES 



NEW LITERATURE 



# Ne wcomb Audio Products Co., 6824 
Lexing-ton Ave., Hollywood 38 Calif, de- 
serves high coniinendation I'oi- publication 
nf a useful wall chart showing percentage 
of power loss and mismatch versus line 
length, wire size, and line impedance. 
Broken into two sections, the chart covers 
both hig-h- and low-iinpedance lines. A 
valuable service to sound specialists and 
audio installation engineers, to whom it 
is offered free. Write for chart 106. 

# Concord Radio Corp., 901 \V. Jackson 
lilvd., Chicago 7, 111. has Just issued Cata- 
log 95, the firm's 1952 buying guide for 
industry, TV and broadcast stations, audio 
enthusiasts, schools, hams and experi- 
menters. This latest edition more than 
lives up to the high standard established 
by Concord catalogs in the past. Everyone 
with an interest in electronics should have 
a copy. Will be mailed free on renuest. 

# Xnsnlatiosi Manufacturers Corporation, 
565 W. Washington Blvd., Chicago 6 111. is 
now distributing a 20-page illustrated 
bulletin whicli includes descriptions, speci- 
fications, and ai)plicatiimK of Macallen 
built-up mica insulation products. Use.s, 
sizes and grades of each type of built-up 
Macallen mica product are tabulated This 
bulletin is an excellent example of effec- 
tive industrial publishing. Available with- 
cmt charge on renuest to Publication De- 
partment at above address. 

# Barber-Colman Company, Rockford, 
111., will mail free on request an excellent 
4-page illustrated bulletin titled "Air Dis- 
tribution in Television studios." Explained 
are methods for using the company's Uni- 
Klo, Venturi-Flo, and I.ine-O-Flow air 
distribution e<iuiitment to conquer such 
problems as are offered by extremely high 
heat loads and low noise- level retjuire- 
ments. In writing ask for Bulletin F-4712 

# General Cement MIg. Co., Uockford 
III. is now circulating Catalog Xo. 155, a 
f!4-page illustrated directory and price list 
of the company's extensive line of radio 
and TV accessories. This is probably the 
most complete listing of such items as 
radio chemicals, radio and T-V parts ser- 
vice aids, alignment tools, and radio hard- 
ware in the industry. Will be mailed to 
radio and T-V service men free on reeiuest. 
C> Q- & H Wood Products Co., 75 X nth 
St., Brooklyn H, X. \\ has recently pub- 
lished an impressive loose-leaf folder con- 
taining illustrations and dimensional 
drawings of the company's line of furni- 
ture for high-nuality music svstems. 
hormerly known as Cabinart Furniture 
Company, G & If is a pioneer in the 
custom-cabinet field, and manufactures en- 
closures in a wide range of styles to fit 
most standard amplifiers, speakers, record 
i-hangers, and tuners. 

C Lafayette Radio, ino Sixth Ave., Xew 
^'ork 1,1, X'. Y. has just announced release 
of a 32-page illustrated manual devoted to 
high-quality-audio comiionents of leading 
manufacturers, cf)niplete radio-pliono-TV 
systems, home installation, and custom- 
built cabinetry. Also included is a com- 
plete explanation of high-quality audio, 
the requirements of a high-quality system 
and its components, and how to plan such 
a system for the home. Lafavette is to 
l)e congratulated on the preitaration of 
this book — the simplicity of its text is an 
excellent move toward bringing high- 
quality music into the average non-techni- 
cal home. Requests for free copy should 
specify High Fidelity Cuide. 
C S.O.S. cinema Supply Corp., (i02 W. 
.">2nd .St,, will mall on letterhead request 
a 41-page supplement to the company's 
Catalog Sturelab 8A. The supplement lists 
and describes equipment for the profes- 
sional cameraman, studio, and laboratory 
at current prices. 

# Bawe Instruments Limited, I.IO Ux- 
bridge Road, 1 Ian well, London W7, Eng- 
land, summarizes in a new 6-page illus- 
trated brochure the wide range of elec- 
tronic measuring equipment manufactured 
by the company's instrument division. 
An exceedingly interesting listing of fine 
equipment. Will be mailed free on recjuest. 
1^ National Bureau of Standards, Wash- 
ington 25, D. C. announces availability of 
a booklet titled "selection of Hearing 
Aids" by I?dith L. R. Corliss. The booklet 
is a practical guide to assist a person 
in selecting his own hearing aid, and is 
based on the Hureau's studies of the 
properties and performance of hearing 
aids of all types. Also discussed is the 
proper care of hearing aids, indications of 
impaired functioning, and means of reduc- 
ing deterioration. Requests for copy must 
he accompanied by fifteen cents and should 
be addressed to Government Printing 
Office, Washington 25, D. C. specifying 
NHS circular 516, 




A FULL 
^ACOUSTICAL LENS 
FOR LOUD 
SPEAKER 
USE! 

Distributing a 
uniform sound 
wave over the entire 
audio spectrum, the new 
Jim Lansing acoustical lens 
smooths out the high frequencies and 
gives ihem a mcllttwness thai your car 
will appreciate instantly. Unlike the 
multicellular horn, which performs well 
at some frequencies hut licams or dis* 
triliutes very poorly at others, the new 
lens is not sensitive to frcciucncy... he- 
cause the hand width is wider than the 
aufiio sperlrmn with which it is used. 
The new lens and horn is for use with 
the .Mm Lansing #175 high frequency 
driver. 

TRANSPARENCY CAN BE MEASUREDI 

Transparency or ahsorplion 
in the new .lini Lansing 
acoustical lens 
is measureil in the same way ' 
as it is in the optical lens 
— hy index of refraction. 
The percentage of sound ah- 
sorhed hy the .lim Lansing 
acoustical lens is less than the 
percentage of light ahsorhed 
hy the finest optical jens. 

W-l-p-E DISTRIBUTION ANGLE! 

The angle of distribution which is con- 
trolled hy curvature and index of refrac- 
tion can now he varied between wide 
limils... permitting the sound to be con- 
centrated or diffused. The 175 I)LH 
shown above (driver, lens anil horn) 
distributes over a 90" solid angle. 

LIGHT OR 
SOUND WAVES 

SPREADING 

^ OUT EVENLY 






A graphicol diogrom or roy trocing of 
the operation of the Jim Lansing ocous- 
ticoi negative lens showing focal point 
and diffusion angle os controlled by 
curvoture and index of refraction. 

Ask your audio deoler 
for demonstration of 
the new Jim Lansinq 
acousticol lens today I 



JAMES It. LANSING 
SOUND, INC. 



2439 FLETCHER DRIVE 
lOS ANGEIES 3 9,CAllFORNiA 
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INDUSTRIAL 
rlCEES ELECTRONIC 



TUBE 
BOOKLHI 



Wrire today for this highly informative booklet. 
Complete technical ipecificationi of all leading 
brands and types of tubes for all electronic appli- 
cations — silicon diodes, germanium cryttol diodet, 
thyrotrOns, pliotrons, kenotrons, phanotrons, photo 
tubes, xmitling tvpes, etc. lavishly illustrated. 
AddreH Dept. DA. 



j Also COMPLETE STOCKS of ALL TYPES 
• RADIO-ELECTRONIC EQUIPMENT 



& ELECTRONICS CORP. 

200 GREENWICH STREET, NEW YORK 7. N. Y. . 
Phor^e BEekmor^ 3-29 80 • Teletype NVl-18 39 



PROFESSIONAL-TYPE 

TAPE RECORDER 

Uses Your Amplifier! 

COMPLETELY 
PORTABLE 




Own a better tape recorder 
— at a tremendous saving! 
Bf iislnt: llie tnoeMaster mIIIi your omd aiulio iim- 
plifler, you get professloria I -type performance — 
eronomlcallyt Itiillt lo l(M.\ st .indiirds. 7 >^ " per 
sec. tape speed. Fidelity equal lo professional re- 
cor(ters. Fa.sl foriASnl and rewind. Complete riia.ster 
svilching. Full nionilorliig. Iiipids for Kiidlo-I'lione 
und Mike. Oiilpiit^ to Amhllfler and Head|»hones. 
Push-I'iill Supersonic Bias iini) RTu^e. Neon Kecord 
Level Inilieaior. One Knob Merlianlsm Control. 

ORDER NOW ON 15-DAY TRIAL 
YOUR MONEY BACK if not fully satisfied 
within 1 5 days. Wc prepay transporta- 
tion charges if you send remittance with 
order. 

WEXCO. INC. 

WEXCO INC. 
I>ept. A5I 

S4 Illinois St.. Cliloaeo 10, III. 

□ Kasli tapeMaster to me. 

nKnrloswl $ □ Ship C.O.h. 

Q Send full information on tapeMaster 

Name 

Address 

Cliy Zone - - . State 




LETTERS 

IFi oiii page 

TwiN-u.NiT Speakers — Ai)art from 
widening the frequency range, separate 
speakers enable tlic designer to pay atten- 
tion to transient resiioiise, and tests witlt 
s<|uare wave and pulse inputs reveal that 
very good results are po.ssible witli reduc- 
tion of *'ringing.'" 

C. A. Briggs. 

Wharfedale Wireless Works, 

Bradford Road, 

Idle, Bradford, Yorks. 

England 



Another Reader Wants — 

Sir: 

I'm an audio expert. Thanks to your 
niagazine I can read schematics, interpret 
graphs, <leciplier dimensional drawings, and 
talk like the very dickens alioiit what's be- 
hind the scenes in transforinci s, amplifiers, 
speakers, and all the otlier gadgets tliat 
make up an audio system. 

Yes. you've made inc a whiz with a slip- 
stick. Xow how alwut a little book learn- 
ing on how to use a screwdriver, a saw. 
and a glue pot. A little more space devoted 
to installation of a complete audio system 
witiiin the framework of a conventional 
living room witiiout making it look like 
Moe's Radio Service Sho]) — that's what I 
need. 

I low about giving it lo me? 

Thomas Abellera 
4707 S. 30th St., 
Arlington, Va 



New Electro-Voice Official 




.Members of the entire audio industry 
were pleased with the recent appointment 
of Lawrence ( Larry) LeKashman as vice- 
president of I'-lectro- Voice, liuchanan, 
Mich. 

Most recently associated with l\C.-\ as 
advertising and sales promotion manager 
of the Tube Department, LeKashman at 
one time was editor of CQ. formerly a 
sister publication of .■\UDio Engineering. 

In addition to liis professional activities, 
tie serves as president of the Braille Tech- 
nical Press, a non-profit organization which 
distributes technical information to the 
blind, and as radio consultant to the Boy 
Scouts of America. 



CLASSIFIED 



Rates: lOc per word per Intartlon for noneommirf lal 
advertisemtnti; 25< per word for commercial adver- 
tise me nti. Ratei are net, and no dlitouati will b* 
allowed. Copy must be accompanied by romlttante In 
full, and must reach ttie New York ofFico by the firot 
of tna month pracedlna the date of liiue. 



FOlJ SALE: Uek-O-Kut 743 1hrGe-si>ee(I 
fui tiiiible. used oiilv 20 hours. i)er tect Con- 
dition. Prirt* .1:40. Wanted: W.K. 5!t4 driver 
Mild W.E. 754 \ Speaker. Tony Ilofiuann, 48 
Alynie Ave. . Cumb riJge. -Mass. 

THI3 AI'DIO EXCIIA.ViiE buys and sells 
quality Iiich fideliiy sound systems and coin- 
poiierds. Gimraineed used iind new etiuipnient. 
(';il:ilo;;ue. DeiMirimein A I-:, l.'i!*-!!) Hillside 
AvtMiui'. Janiaic; ! :t'J. New York. OL 8- 0445 .^ 

KOK SALlii: >lagiiet:i[)i' Twin-Tiax ooiiliiiu- 
ons-|iIay recorder, iiindel 71011 I>\' (iioitable), 
with \'IT ineier : [lerfeci oinuliilmi ; used fifty 
hours; .v:^7."^ aliiitiiitii; |iii'|>ai<l ; \V. .1. Wolfe. 
UVK. Al-'ltS. Al'O San I- rancisco, Caiil'.__ 

TKKSTO I'T-'JOO la|)e transport nieehiinism, 
S32."». HCA lr»-wait T.A. Au»|»lifior fiO lo 
10.000. W>Q. l(l-in. Transcription arm with G.R. 
caririd^'e $25. KKCO-AKT, 1305 Market Street, 
I'hihidelphia, I'enna. 

l-ol{ SALK: Two i'aircliild TyjW 530-Gl 
poiiiible bioadca.fi disc recorders with only a 
lew hours' use. \arialile fwd-sciew pitch, lal- 
esl low-itre.-isnre playback atins. Curi'eiit cost 
-l-'IDTri, best offer over .sii.'H). Wni. Scrip|>s, 
I 17:1S I,ake Ave.. I..akin voo<l 7, Ohio. 

SAtMEIFICh; :~ATiep LansIn^T 003-11 .siieaker, 
2(»()0-l; crossover network. University 'r\veeter 
4*10!*. ten houi's* use. (^isioin-bullt I*eailiertone 
hass lu'lle.v CMhinei. Individually, oi lor $135. 
Kah'h I'.ai neile. 251 I Vorkway. lialtii nore. Md. 

TAI'K. U I1CI-: KIoroitiiKlts, Accessories. 
Tiades aecvpted. Kf»'(» lisi, Scuiir KMiiipnient, 
302'.»(' Webster. New Vork )i7, N. 

(TSTOM aiiiplrlier; tri<i<ies with fee<lbaCk\ 
UTC ouipu'. bocwt & cur conir{>ls, IK"" meter, 
liandsouie metal cabinet, rickeiing: 230II 
prejiinii. 1321-' tecoid com|ieiisat or. S-140S cai l- 
ridge. Tw<i (IIC "Itroadcast" cartridges. \\'eb- 
stei- .'t5<i 27 Changer. Modified FM Pilotuner. 
All okay. First .« 1 25. Kdward Buiks. 7302 
Itirch Ave.. Wa.-<liingloii 12, 1). „ 

K L !■; (' T 1£ () \' () I C K Patrician flve way 
speaker, blomie mali'tgany cabinet. For si>eci- 
lieatioiis see Audio Kngineeriiin. May 1051. 
Superb coinlition after thi-ee iin>nths* careful 
use. Will take best offer over $000. Klliott, 
fi-!!» E 14. New York !l. or OKegon 7-ICC9, 
mornings or evenings only. 

FOU THE FINEST Audio system, or im- 
prcive voui- obl om>. call -Vrtbur I^evine, OLin- 
vlllp 2-s(ii5. 



F*IU SAM-: : One I'WS Air Coupler for 15-in. 
speaker. (i200 rriivei-^ity siieaker. cnslom cross- 
ovei- network. Livingston arm. Musicorner cor- 
ner horn ballle. S. Levitt. .t73 Utiea Ave., 
Brooklyn I.'i. N. Y. SL (i--l8-l5. evenings or 
Sunday . 

FOli S.\LE: I'KIOSTO Y-4 recc»rder. excel 
lein condition. J>i;{25. \Vante<l : W.E. 23-C Con- 
sole. Walter M. Tiepte, f.ox 158. San Diego <J. 
Calif. 



Audio Perfecf-ionisf-s! 

We are Headquarters for all 

LONG PLAY RECORDS 

Every Make — Every Label 
Note: 

We Sell New Records Only — 
untouched until you take them 
out of their jackets! 

WRITE FOR OUR PRICE LIST! 
Lowest prices anywhere for 
Factory-Fresh LP Records. 

MAIL ORDERS OUR SPECIALTY! 
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...give you more 

MORE MODELS 

the most complete variety of recorders 
for professional, semi-professional and 
experimenter use. 

MORE FEATURES 

for better quality, smoother perform- 
ance and easier operation. 

MORE VALUE 

because our direct sales policy saves 
you dealer markups. 

S«nd today for our catalog S109 which litlt complete 
technical speciricationi ond performance rating* for 
all recorder modeli and afcestoritt. •Trademark Res. 



AMPLIFIEIt COUP. Of AMERICA 



ADDRESS CHANGES 

Subscribers to AUDIO ENGL 
NEERING should notify our Cir- 
culation Department at least 5 
weeks in advance regarding any 
change in address. The Post Of- 
fice Dept. does not forward maga- 
zines sent to a wrong destination 
unless you pay additional postage. 
We can NOT duplicate copies sent 
to your old residence. Old and 
new addresses MUST be given. 

RADIO MAGAZINES, INC. 
342 Madison Ave. 
New York 17, N. Y. 



PROFESSIONAL 
DIRECTORY 



C. J. LeBel 

AUDIO CONSULTANT 

DevelopmeDt, Test, Custom Equipment, 
Complete Laboratory and Shop Facilities 

133 WEST 14TH STREET 
NEW YORK n, N Y. 
CH 3-8082 



Custom-Built Equipment 

U. S. Recording Co. 

1121 Vcnaont Ave. W»hi»(toB 5, D. C. 

Lincoln 3-2705 



Arch Samaelson has been ai>i>riiiited dis- 
tiMc't iiianaKfi' in the midwest l>y A. G. 
ScliifiiH), general manager nf Slroniberg- 
Carlsrui's Sound l*](|uii>nient ItiviHion , . . 
Harold S> Stamzn is new nianaK**'' of I'd- 
vertising and sale."* proniotimi for IICA 
Tube I )ei)artnient. lie Hut^-eeds X«awrence 
IieKashman, who I'esigned to a4-<.-ei>t an 
fXtM-utive post with ICle4'tro-Voi4e, Inc., 
Buchanan, Mich. . . . T. Kevin Mallen. 
board chairman of Ainiiex Klectric ( 'or- | 
lioration, aniu»unces election ut' G-eorg'e I. , 
IiOng' as vii-e-i)resident and Renei'al man- 
ager, . . (*rest Transformer Corii,, ChicaKOi 
in i>rocess of sales exi>ansir»n, has ap- 
lj(»inte(l Richard Hyde as ivpresentati ve i 
f(»i' radio and TV items . . . will 4Mivei" West 
('entral states . . . H. A. Hartley, London, 
made dual use of recent trip to these 
shores- ccmducted his firin's exhibit at the 
Audio Fail", and set ui) .Vmerican distribu- 
tion of Ha I- 1 ley products . . . Robert B. 
Anderson, Hostrtn. Earl Dietrich, Cleve- 
land, David Marshank, Los Angeles, and 
Harold KaDell and Steve Qrlmm, ('hi4'aKo, 
are all newly-apiiointed reiiresentatives 
for (leneral Transformer Tomiiany, lioine- 
wood. 111., accoi'diuK to announcement of 
M. A. Qoldbergrer, company president . . . 
Iieonard Cardnner of P.ritish Industries! 
Corp., Xew Yoi'k, planning to leave Decem- 
ber 21 for se4'ond trip within six months 
to A'isit I'^iplish clients. This time he's 
taking family along to In-ar hcnv rbristmas 
carols sound on home grounds . . . D, E. 
Iiarson, as managei' for Iloffman Radio 
Corp., has been appointen publi4'ity chair- 
man for 1952 Western Klectri>nic Show & 
Con\'ention, formerly known as Annual 
Pacific Elei'tr^mic lixhibit. Other offlcinls 
I of the ] 952 Western event are: Noel E. 
Porter, Hewlett-Packard Co.; Iieon B. 
Unsrar, Cngar Klectri4' Tool \ Joseph H. 
Iiandells, Westinghouse Klei'tric .Mfg. Co.; 
Dr. W. D. Hershherg^er, I'CI^A ; Dr. Iieonard 
J. Black, (J. of C, Berkeley; Heckert 
Parker, show manager; Richard Q. Iieitner, 
I Packard Uell Co., Richard Q. Hng-firluB, 
lluggins Laboratories; Howard O. Qrove, 
West Coast Klectroni4's Co. ; Seymour 
' Johnson, .Santa Barbara ; Alex W. Fry, 
Klectro Eiigineei-ing Works; Norman 
Neely, Xeely Enterprises, and Frederick 
O. Suffield, U(\-\. . . . Russell O. Hudson, 
vice-ijresident of Audio & \'ideo Products 
Corp., Xew York, announces ai)pointinent 
of William H. Kazlett as eastein sales 
inanHKer. llnzlett was formerly field rej)- 
resentative for FairchifTl Recording Ecjuip- 
ment Corp. , . . Max Baame is new man- 
I ager of Hudson Kadir» & Television Corii. 

sound department. . . . C. J. I*uten ha.-^ 
I been tipped to editoi'shii) of Sylvania Xews, 
I succeeding Bob Penfleld who has been 
promoted t4» post as ad\'ertising and sales 
promotirni siuiervisor. . . . 
I IM-esident James Pickett made a big hit 
I in role as prin4'ipal Kpeaker at animal stag 
I dinner thrown for 325 members of the 
I electi'onics industry by N^. Y. Chapter 4>f 
I 'The llepresentatives" of Radio Parts 
I Manufacturers, Inc. Introduction was by 
V.P. Harry Finkelstein. I'huiues express- 
itig appreciali4)n foi" pleasant relation- 
shijis were presented by The Iteps to 
members of XEHA and the Purchasing 
Agetits. Acceptance spee4'lies c.'iine from 
Charles OUsteln. president of XEHA's 
X. Y. Chapter, and from Bill Hegryi, who 
heads the PA's. Show was jiri'anged by 
Marty Camber. Jnles Bressler, CIICF Iian* 
dls and Sam Shaw, entertainment commit- 
teemen, and Bob Breuer, Iieo Freed, Bill 
Odd, John Kopple and Wally Shulan of 
the arrangements committee. Kntei'tain- 
ment was sti'aight from Hr'oadway. Busi- 
ness talk was taboo, the atmr»sphere was 
stimulating, and a good time wa.s had by 
ail — with everybody surviving to live 
happy ever after. . . . 

Coctd man for Sylvania personnel to 
know is David O. Christie, who will have 
4'hai'ge 4if salary administi'ation (!) in liis 
new job as direct4»r r»f employee services. 
Appoititment announced by Howard !■. 
Richardson, V. P. in 4-hai-ge of indust rial 
relations. . . . Xew dii-ei-tor 4»f jobber 
I sales for Tria)! Transfiirnier Co., Los An- 
I geles, is Ernest Clover, formerly director 
, of Triad's geophysical division. . . . 

Jack Casey, iirominent Fairlawn, X. J. 
I audio authoi'ity and distributor f4»r Altec 
I^ansinK, reports in4'i-easing interest in 
high-4iuality audir) annmg archite4'ts and 
builders — is d4iiiig a magnificent job r»f 
building a demand for custom-built in- 
stallatirtiis in his area. . . . E. P. O-ertsch, 
president of (lei'tsch Products, Inc., Los 
Angeles, reports that business is so good 

ithat the comi)any's annual {""bi-istmas 
party will have two trees and twci Santa 
Clauses. Leave us hoi)e that this crtiidi- 
tlon becomes everlasting. 



Studio Microphones 
at P.A. Price* 



fir 

FitLit nm%% 

ph-4n* ifUfiJify.," Uiys 

Eiijh (iuihhng.. lound 
■fl<glnacr Rhn Hrylpl 
New Vorttr.. 
* .£h^ right- 1hla the 

[r«ra|^— rDpcnodu^iir^n a 

1 GwiranI'dtd Id V)ih>- 
riDrvd 5««4V "knDcking 





"Konfofc" Alifcei 
Model SKH. list $12.00 
Model KKH.Iist $18.00 



'pi MPERfT£ (pmjoan y_ ^^j,,, 

SB I B«0*DWAir . NEW TOBK 1!. W. IT 
mnci^. Allni IndiD Corp., Lhl., i6e Klni il. W..T.imi 




GARRARD 

WORLD'S FINEST 
RECORD CHANGER 

Fully automatic with automatic stop 

Eitily inttaltcd In your present ut. 

Write for FREE literature 

GARRARD SALES CORP., Dept. 12E 
164 Duane St., New York 13 

Gentlemen: 

I am Interested In learning what to look for when 
purcliBKinS a 3-sDeed record ehanfcer. Pleaie send 
me, without obligation, your FACT SHEET. 

NAME 





ADDRESS 

CITY ZONE . . . STATE 
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Audio Engineering-1951 

SUBJECT INDEX 



Aroiistlcs 

Acoustical Balance in Recording, Eddison 
von Ottenfeld. Aug:., 2S. 

Audio Kiif^iiiecriiitr Suclety Tapers 

AES Standard Playback Curve. Jan., 22. 

Direct Radiator Loudspeaker Enclosures, 
Harry F, Olson. Nov., 34. 

Effect of Sound Intensity Level on Judg- 
ment of "Tonal Range" and "Volume 
Level," Stephen E. Stuntz. Jiiiio, 17. 

Loudspeaker Damping, Albert Preisman. 
I, M«r., 22; II, Apr., 21. 

The Measurement of Audio Volume, 
Howard A. Chinn. I, Sept., 20, II, Oct., 
24. 

New Method of Measuring and Analyzing 
Intermodulation, C. J. LeBel. July, IH. 

Toward a More Realistic Audio, Ross H. 
Snyder. A up., 24. 

Aiiipliflors 

Analysis of Split-load Phase Inverter, 
George Ellis Jones, Jr. Dec, 16. 

15-Watt Direct-Coupled Amplifier, Wil- 
liam B. Fraser. Apr., 15. 

How Far Can I Mismatch? Saul J. White, 
Jan., IS. 

The Interview Amplifier, C. G. McProud. 
Dec, l:). 

More About Mismatching, Robert M. 
Mitchell. Oct., 16. 

Musician's Amplifier Senior, David Sarser 
and Melvin C. Sprinkle. Jan., IS. 

New Approach to Loudspeaker Damping, 
Warner Clements. Aup:., 20. 

Positive Feedback for A-F Curve Shaping, 
L. P. Haner; 1, Feb., 16; II, Mar., 15. 

Something New in Remote Amplifiers, 
Robert S. Houston. Nov., 18. 

Space-Charge-Grid Amplifier, Melvin C. 
Sprinkle, Sept., 15. 

Studio-Controlled Remote Amplifier, Rob- 
ert S. Houston. Sept., 24. 

Survey of Audio-Frequency Power-Am- 
plifier Circuits, Peter G. Sulzer. May, l.>. 

An Ultra-Linear Amplifier, David Hafler 
and Herbert I. Keroes. Nov., 15. 

Versatile Amplifier from Junk-Box Parts, 
Curtiss R. Schafer. June, 22. 

A-M Radio 

Brief Review of Diode Detectors, Rudolph 

L. Kuehn. June, II. 
Characteristics of AM Detectors, W. E. 

Babcock. July, 9. 
Receiver Bandwidth and Its Measurement, 

Howard T. Sterling and Alan Sobel. 

Jan., 18. 
Attenuators 

Simple Attenuator Calculations, Jack D. 

Gallagher. Oct., 20. 
Terminal Impedance of an Attenuator, 

Herbert I. Keroes. I, Jan., 20; II, Feb., 

22. 
Audio 

Audio — Big Business, Leon Wortman. 
Oct., 17. 

Audio in England--Tlie 19B1 Picture, H. 

A. Hartley. Oct., 40. 
Audio Techniques 

Scratch Filter with Continuously Variable 
Cut-OIT Point, Charles J. Levin, Nov., 
6. 

Tape Recorder Remote Control, Raymond 

Lucia. Nov., 76. 
Broadcasting 

Broadcast Audio Trends, W. E. Stewart, 
Nov., 22. 

Continuously Variable Equalizer, Went- 

worth D. Fling. Mar., 16. 
New AM-FM-TV Studio Consolctte. P. W. 

Wlldow and G. A. Singer. Sept., 20. 



New Broadcast Lightweight Pickup and 
Tone Arm, L. J. Anderson and C. R. 
Johnson. Mar., 18. 

New Professional Tape Recorder, W. E. 
Stewart. Apr., 21. 

Something New in Remote Amplifiers, 
Robert S. Houston. Nov., 18. 

Studio-Controlled Remote Amplifier, Rob- 
ert S. Houston. Sept., 24. 

Components 

Harmonic Distortion in Iron-Core Trans- 
formers, R. H. Eastop and T. ^Villiams. 
Apr., 18. 

The Measurement of Audio Volume, How- 
ard A. Chinn. I, Sept., 26; II, Oct., 24. 

Survey of European Sound Apparatus, 
John K. Hilliard. Aug., !t2. 

Controls 

Simple Preamplifier and Tone-Control 

Unit, David H. O'Brien. Nov., 20. 
Tape Recorder Remote Control, Raymond 
I.,ucia. Nov., 76. 

Two-Tap Brass and Treble Compensated 
^■olume Control, William O. Brooks. 
A UK-, 15. 

Conventions 

AES Third Annual Convention Program. 
Nov., S2. 

The Audio Fair Review. Dec, 24. 

Whodathunkit- -AE ^Vas Born in Cali- 
fornia. Aug. 17. 

Decibels 

Adding Decibel-Expressed Quantities, Al- 
fred L. DiMattIa and Lloyd R. Jones. 
July, 1.5. 

Defense Effort 

Audio in the Armed Forces, Lt, George 

.Marakas. Aug., 16. 
Ultrasonics in the Loran Trainer, Philip 

D. stahl. I, Jlay, IS; II, June, 14. 
Distortion 

Expressions for the Reduction of Distor- 
tion and Output Impedance in Terms of 
db of Feedback, William J. Kessler and 
.Sydney E. Smith. Oct., 1,^. 

Harmonic Distortion in Iron-Core Trans- 
formers, R. II. Eastop and T. Williams. 
Apr., 18. 

Eciuallzer, Continuously Variable, Went- 

worth D. Fling. Mar., 16. 
Kqulvalent Circuits to simplify Feedback 

Design, Richard S. Burwen. Oct., 11. 
K\llllilts 

Audio Fair Review. Dec, 24. 
l.R.E. show Review. Jlay, 19. 
Feedback 

Expressions for the Reduction of Distor- 
tion and Output Impedance In Terms of 
db of Feedback, William J Kessler and 
Sydney E. Smith. Oct., HI. 

Positive l*>edback for A-F Curve Shaping, 
L. I'. Haner. 1, Feb., 16; II, Mar., 15. 

I>oudspeaker Damping by the Use of In- 
verse Feedback, J. P. Wentworth. Dec, 
21. 

Filters 

Effective Frequency Rejection Circuit, R. 
B. Nevln. Feb., 20. 

Filter Design SImpllfled, Berthold Shef- 
field. I, Mar., i:i; II, May, 26. 

Scratch Filter with Continuously Variable 
Cut-oir Point, Charles J. Levin. Nov., 6. 

Interuiodulatlon 

Intermodulation Testing. Pierce J. Aubrj*. 
Dec, 22. 

New Method of Measuring and Analyzing 
Intermodulation, C. J. LeBel. July, 18. 
Loudspeakers 

Design Data for a Bass-Refiex Cabinet, 



J. A. Youngmark. Sept., 18. 

Design Elements for Improved Bass Re- 
sponse in Loudspeaker Systems, How- 
ard T. Souther. May, 16. 

Direct-Radiator Loudspeaker Enclosures, 
Harry F. Olson. Nov., »4. 

Distributed Source Horn, Bob Hugh 
Smith. Jan., 16. 

Efficiency of Direct-Radiator Loud- 
speakers, Vincent Salmon. Aug., 13. 

Exponential Baffles for Custom Installa- 
tions, George Augspurger. Nov., 24. 

How Far Can I Mismatch? Saul J. White. 
Jan., 1.5. 

Loudspeaker Damping. Albert Preisman. 
I, Mar., 22; II, Apr., 24. 

Loudspeaker Damping by the Use of In- 
verse Feedback, J. I'. Wentworth. Dec, 
21, 

Ijoudspeaker Enclosures, Daniel J. Plach 

and Philip B. Williams. July, 12. 
More About Mismatching, Robert M. 

.Mitchell. Oct., 16. 
New Approach to Loudspeaker Damping, 

\\'arner Clements. Aug., 20. 
R-J Speaker Enclosure, Frank Robbins 

and William Joseph. Dec, 17. 
3Ieasurenients 

Intermodulation Testing, Pierce J. Aubry. 
Dec, 22. 

New Method of Measuring and Analyzing 
Intermodulation, C. J. LeBel. July, 18. 

Square-Wave Testing simplified. Harold 
K. Bryan. Oct., 14. 

MIoropliones 

Home-JIade Parabolic Microphone, 

George H. Floyd. Feb., l.S. 
Networks, Constant-Resistance Dividing, 

Bob Hugh Smith. Aug., 18. 
IMiase Inverter, Analysis of Split-Load, 

George Ellis Jones, Jr. Dec, 16. 
rhonograpli Keeords 

AES Standard Playback Curve. Jan., 22. 
Technique of Record Processing, Lewis S. 
Goodfriend. Oct., 21. 

Plionograph Keproductlon 

AES Standard Playback Curve. Jan., 22. 

Effective Frequency Rejection Circuit, R. 

B. Nevin. Feb., 20. 
New Broadcast Lightweight Pickup and 

Tone Arm, L. J. Anderson and C. R. 

Johnson. Mar., 18. 
New Danish Playback Machine, Svend 

Anker-Rasmussen. Sept., 40. 
Phono Facts, Maximilian Wiel. June, 20. 
Preamplifiers 

D.C. Heater Supply for Low-level Am- 
plifiers, L. B. Hedge. June, l.S. 

IB-Watt Direct-Coupled Amplifier, Wil- 
liam B. Fraser. Apr., 15. 

Mixer and Preamplifier for the Recording 
Enthusiast, G. H. Floyd. July, 16. 

Simple Preamplifier and Tone-Control 
Unit, Da\ id H. O'Brien. Nov., 20. 

Psyrhoaooiistles 

Effect of Sound Intensity Level on Judg- 
ment of "Tonal Range" and "Volume 
I.,evel," Stephen E. Stuntz. June, 17. 

Ijistening Room Design, Vern Yeich. Nov., 
28. 

The Measurement of Audio Volume, 
Howard A. Chinn. I, Sept., 26; II, Oct., 
24. 

Music and Mass Production, Jerome Good- 
man. Sept,, 23. 

Toward a More Realistic Audio, Ross H. 
Snyder. Aug., 24. 

Radio Receivers 

Brief Review of Diode Detectors, Rudolph 
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L. Kuehn. June, 11. 
Characteristics of AM Detectors, \V. E. 

Babcock. July, ». 
Receiver Bandwidth and Its Measurement, 

Howard T. Sterling and Alan Sobel. 

Jan,, 18. 
Recording:, Disc 

Acoustical Balance in Recording, Eddison 

von Ottenfeld. Ahr., 2:). 
AES Standard Playliack Curve. Jan., 22. 
Continuously Variable Equalizer, Went- 

worth D. Fling. JIar., 1«. 
Reconlliit;, Magnetic 
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Systems 

How Far Can I Mismatch? Saul. J. \Vhite. 
.liln., l.'i. 

Industrial Survival Sound Systems, H. S. 



MoriMs. May, 21, 
New Danish Playback Machine, Svend 

Anker-Rasmussen. Sojtt., 40. 
Survey of European Sound Apparatus, 

John K. Hilliard. Autr., :!2. 
Television Stndlu Aeoustles, M. Rettinger. 

Apr., l:!. 

Test E()iilpnient 

\'ersatile Amplifier from Junk-Box Parts, 
Curtiss R. Schafer. June, 22. 

Transi'(»rnier8, Harmonic Distortion in 
Iron-Core, R. H. Eastop and T. Wil- 
liams. Apr., 18. 

ritriisonles in the Loran Trainer. Philip 
D. Stahl. I, May, 13; II, June, 14. 



Anderson, 1„ J. and Johnson, C. R. 

New Broadcast Lightweight Pickup and 

Tone Arm. Mar., 18. 
Anker* Kasninssen, Svend 

New Danish Playback Machine. Sept., 

40. 

Aiibry, I'leree J. 

Intermodulation Testing. Dee., 22. 
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Exponential Bailies for Custom Instal- 
lations. Hot, 21. 
Itahcoek, W. E. 
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Itninks, William 0. 
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14. 

Burnen, Richard S. 

Equivalent Circuits to Simplify Feed- 
back Design. Oct., 11. 

Cliinn, Howard V. 

The .Measurement of Audio Volume 
(AES) I, Sept., 2(!: II, Oct.. 21. 
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New Approach to Loudspeaker Damp- 
ing. Aug.. 20. 
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Simple Attenuator Calculations. Oct., 20. 
Gnodfrlend, Lewis S. 

Technique of Record Processing. Oct., 

21. 

Goodman, Jerome 

Music and Mass Production. Sept., 2:i. 

llafler, Diivid and Keroes, Herbert I. 
An Ultra-Linear Amplifier. Nov., l.">. 

llaner, L. V. 
Positive Feedl>ack for A-F Curve Shap- 
ing. I, Fel)., l(i: II, 3Iar., l.->. 

Hiirflej, H. A. 
Audio in England — The 1951 Pictuie. 
Oct., 40. 

Hedge, L. K. 
D. C. Healer Supply tor Low-Level Am- 
plifiers. June. i:i. 

Hllllard, John K. 
Survey of European Sound Appai'atus. 
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Something New in Remote Amplifiers. 
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AFTER THE FAIR 

Our equipment was held up by the water- 
front strike, but we got it out in time for the 
Audio Fair, and that, we were told, was an 
unique achievement in recent New York his- 
tory. If so, it is merely indicative of the fact 
that we allow nothing to stand in the way of 
serving our customers and those who would be 
our customers. We said we would be at the 
Fair, and we were. 

Not having heard any American speakers in 
operation, we wondered if we could, in public i 
demonstration, prove our original claim — that 
we would cheerfully put up the 215 at $48.00 
against any other speaker, no matter how dear, 
large, or complicated, and win through. From 
what was spontaneously told to us by large 
numbers of men who obviously knew what 
they were talking about, we think the answer 
is clear. And if you would like to know, just 
ask anyone who was there to hear for himself. 

At this point we are not sure how far we 
intend to depart from our existing policy of 
distributing direct from London, except where 
we make contact with a really sensible and 
competent high-fidelity agent-dealer. We have 
some, and very glad we were to meet them in 
the flesh instead of on paper. Our existing 
agents will inform you that they are ready to 
render you real Hartley-Turner service, and 
further developments will be announced in this 
column from time to time. 

Meanwhile, in reply to the enormous num- 
ber who asked us where this rather wonderful 
speaker can be obtained, we say that where 
we have not got an agent our service from 
London is extremely good. If you write by Air 
Mail, so will we, and the delay is quite small. 
But we have appointed distributors, and they 
will be writing to you just as soon as ever 
possible. 

The price of the speaker is $48.00, and there 
are no extras except import duty of $6.00 
(which is not our fault, and has to be paid to 
the postman). An expenditure of that amount 
will bring you lasting pleasure of a kind that 
cannot be obtained in any other way, and a 
single subscription of $1.00 will bring you a 
continuing supply of most useful technical data. 
In this connection, will all past and new sub- 
scribers please note that some extremely useful 
information will very shortly be posted. 

Illustrated literature on request. 

H. A. HARTLEY CO. LTD. 

152, Hammersmith Road 
London W.6, England 
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PARTRIDGE 
WILLIAMSOIV 

OUTPUT TRANSFORMER 

Built to the 
original specification 

De-luxe model now available from stock 
from all important Radio Stores 
throughout the U. S. A. (Price $26.00 duty 
paid) 

This transformer is now accepted as the 
most efiicient in the world. According to 
"Audio Engineering" (Nov. 1949), there is 
no U. S. equivalent. Thousands already sold 
in the U. S. A. 

Partridge CFB Output Transformer, ac- 
cepted as without rival. Series leakage in- 
duct. 10 mh., primary shunt induct. 130 H., 
with "C" core construction and hermetically 
sealed. (Price $40.00 duty paid) 

New York Stockists: 

Harvey Radio Co. Inc. 
103 West 43rd Street. 
Terminal Radio Corporation, 
85 Cortlandt Street. 

Soie Agents in Canada: 

Atlas Radio Corporation, 

560 King Street West, 

Toronto 2B. 
If you are unable to purchase Partridge 
transformers in your city, write to us and 
mention the name of your de;iler. 
Fullt'st data, including squarr-wavc tests, distor- 
tion curves, etc., louctht-r with list of U. S. 
stockists rushi-d Air Mail to you. 

PARTRIDGE TRANSFORMERS LTD. 

TOLWORTH, SURREY, ENGLAND 



STILL 

AVAILABLE 
ULTRASONIC FUNDAMENTALS 

By S. YOUNG WHITE 

Th« npid Incrcise In the use or ultratonlci durlnc 
th« Itit f«w ym tntkai tt niturKl tbit tb« w*U- 
Infonned lound enclneer should want to loirn loino- 
thlng of th« ipptlcitloni md potontliUtloi of tbli 
amazlnc new flsld. But Intereit In uUrwSalea li 
not conQned to Die wiind engineer — It Is of still 
greater imimrtance to the Indtistrlit engineer for he 
Is the one who will tIsuiUm Its uses in his own 
processes. 

Elementary in ebaraeter, ULTRASONIC FUN- 
DAMENTALS was written originally ai a sarles of 
magazine articles Just for Itis purpose of acquainting 
the norlce in ttilt field with the enormous possibilities 
of a new tool for imiustry. It serres the double pur- 
pose of introducing ultrasonics to both sound and 
industrial engineers. The list of chapter headings 
will imllcate Imw it can help you. 

CHAPTER HEADLINES 

Tm Mich Ai«lo. OpiMrtvnItlei in Ultrisenln. 
Elenents of Ultrisenlci. Expert nental Ultri- 
sonlci. Ceipllni Ultrisenle Enirn t« a Loa<. 
Ultrasonlet In LIqiKs. Ultrisonlei in SolKs. 
Tutini by Ultraioniet. Hifli-Power UltrasMlu. 
Netei on Uilni Hi|h-Po«er Uttruenlu. Appll* 
cations of Ultraienlcs to Blolofy. Ennonlct ef 
Indvitrial Ultraienlci. 

The applications of uUrasonlea have already ex- 
tended to many indiiitrles, and as Us possibilities 
are explored they will increase i hundredfold. To keep 
abreast of Us growth, engineers in all fields must 
know what they may expect from ultrasonics, how it 
is used, how the energy Is generated, and tbe tech- 
niques ot applying ultrasonic treatment to many proc- 
esses. 

ULTRASONIC FUNDAMENTALS 

By S. YOUNG WHITE 
36 pages, 40 III.* 8V^ x 11, paper cover 
$1.75 

Book Division, Dept. A 
RADIO MAGAZINES. INC. 
342 Madlton Avanuo N«w York 17. N. Y. 
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PRODUCTS OF WORLD-FAMOUS 




TYPE T-330 « 



Rnee-Action" Blade 

• Tamper proof 

• Uniform c6nlacl pressure and low con- 
tact resistance over the life of every 
unit. 

• Each rotor°blade individually supported 
to give positive contact in operation un- 
der all types of conditions. 

Brass Case of 2°-Piece Construction 
« Greatly reduces ucarance space required 
for removal of cover in rear of unit 

"Lock-Tite" Dust Cover 

• Held by {{osllive, bayoncl-lype lock 
which prevents cover from falling off 
under stress of vibration. 

Enclosed Roller-Type DelenI 
Mechanism 

• For extra long life and positive index 
ing. 

• Addition of detent does not increase 
depth of unit. 

low-Loss Molded Terminal Board 

• For high resistance to leakage. 

Rigidly Supported Resistor Siri 

• With air insulation. 
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YEARS AHEAD, CREATIVE-ENGINEERING 

has always cliaraclcrizcd Davcns clTorls in the 
production of electronic components and ei|iiip- 
nient. 

The unit illustrated above is only one in a com- 
plete line of Daven's world-famous attenuators. 
Because this Company has pioneered and created 
so many worth-while improvements in units of 
this type, you can do no better than to specify 
Daven Attenuators. 

Daven's skilled staff of specialist-engineers is at 
your "beck and call" to help with your problems 
in the selection of the right attenuators for the 
equipment you are designing. 

Write for complete catalog data. 
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MINIATURE COMPONENTS 
FJIOM STOCK,.,^ 



SUBOU*NCER UNITS 



FOR HEARING AIDS. ..VEST POCKET R A DIOS . . . M IDGET DEVICES 

UTC Sub-Ouncer units fulfill an essential requirement for miniaturized components hav- 
ing relatively high efficiency and wide frequency response. Through the use of special 
nickel Iron core materials and winding methods, these miniature units have per- 
formance and dependability characteristics far superior to any other comparable items. 

They are ideal for hearing aids, miniature radios, and other types of miniature electronic equipment. 

The coils employ automatic layer windings of double Formex wire . . . In a molded Nylon bobbin. All 

insulation Is of cellulose acetate. Four Inch color coded flexible leads are employed, securely anchored 

mechanically. No mounting facilities are provided, since this would preclude maximum flexibility in 

location. Units are vacuum Impregnated and double (water proof) sealed. The curves below indicate 

the excellent frequency response available. Alternate curves are shown to indicate operating charac- 
teristics in various typical applications. 

D.C. List 

Type application Level PrI. Imp. in Pri. Sec. Imp. Pri. Res. Sec. Res. P rice SUBOUNCER UNIT 

•SO I Input 4 V.U. 200 0 250.000 16 2650 $6.50 Dimensions....9/16" x 5/8" x 7/8" 
5? 62.500 Weight 03 lb. 

S0 2 Interstage/3: 1 + 4 V U. 10.000 0 90.000 225 1850 6 .50 

•SO-3 Plate to Line + 20 V U. 10.000 3 mil 200 1300 30 6 50 
25^00 1.5 mil, 500 

SO-4 Output + 20 V.U- 30.000 1.0 mil. 50 1800 4.3 6.50 

SO-5 Reac tor 50 HY at 1 mil. D.C. 3000 ohms D.C Res. 5.50 

_Sa-6 Output X 20 V U 100,000 .5 mil. 60 3250 3-8 6.50 

•Impedance ratio is fixed, 1250:1 for SO-1, 1-50 for SO-3. Any impedance between the values shown 
may be employed. 




SUB-SUBOUNCER UNITS 




HEARING 



EQUIPMENT 



UTC Sub-SubOuncer units have exceptionally high efficiency and frequency range in their ultra-miniature 
size. This has been effected through the use of specially selected Hiperm-Alloy core material and special 
winding methods. The constructional details are identical to those of the Sub-Ouncer units described 
above. The curves below show actual characteristics under typical conditions of application. 



Type 


Application 


Level 


Pri. Imp. 


D.C. 
In Pri. 


Sec. Imp. 


Pri. Res. 


Sec. Res. 


List 
Price 


•SSO-1 


Input 


-f 4 V.'J. 


200 
50 


0 


250,000 
62,500 


13.5 


3700 


S6.50 


SSO-2 


lnterstage/3:l 


-1- 4 v:u. 


10,000 


0 


90,000 


750 


3250 


6.50 


•SSO-3 


Plate to Line 


-1- 20 V.U. 
• 


10.000 
25,000 


3 mil. 
1.5 mil. 


200 
500 


2600 


35 


6.50 


SSO-4 


Output 


-1- 20 V U. 


30,000 


1.0 mil. 


50 


2875 


4.6 


6,50 


SSO-5 


Reactor 50 HY at 


mil. D.C. 4400 ohms D C. Res. 










5.50 


"SSO-6 


Ouptut 


-1- 20 V.U. 


100,000 


.5 mil. 


60 


4700 


3.3 


6.50 



•Impedance ratio is fixed, 1250:1 for SSO-1, 1;50 for SSO-3. Any impedance between the values shown 
may be employed- 
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